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(57) Abstract 

Touch fasteners useful for bags, packaging and other products as well as novel manufacturing of products incorporating such fasteners 
are described A composite touch fastener has an elongated, sheet-form resin substrate, a fibrous loop strip (104) partially encapsulated in, 
or otherwise permanently attached to, resin of the substrate, and an array of loop-engageable fastener elements (106) integrally molded with 
resin of the substrate. The loop strip forms a discrete band of hook-engageablc, free-standing loops along the length of the substrate and 
has a substantially constant fiber density across its width. The array of fastener elements is arranged in a discrete band of fastener elements 
extending longitudinally along the substrate. The fastener product is useful as a repeated use bag closure, with a pair of grooves and a 
graspable rib (132) integrally molded into the substrate between the fastener elements and loops. The center portion of the closure seals the 
bag until it is torn away to expose the mating bands of loops and fastener elements. Methods and apparatus are disclosed for continuously 
molding the resin of the substrate while permanently attaching preformed material, such as loop material staked In discrete regions, to resin 
of the substrate, and for forming discrete bags incorporating the bag closure. Methods of applying recloseable touch fasteners, e.g. hook 
and loop fasteners, to sheet or film include vertical form and fill and horizontal form and fill packaging and pouch making. 


FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 


AL 

Albania 

BS 

Spain 

LS 

Lesotho 

SI 

Slovenia 

AM 

Armenia 

FI 

Finland 

LT 

Lithuania 

SK 

Slovakia 

AT 

Austria 

FR 

Franco 

LU 

Luxembourg 

SN 

Senegal 

AU 

Australia 

GA 

Gabon 

LV 

Latvia 

sz 

Swaziland 

AZ 

Azerbaijan 

GB 

United Kingdom 

MC 

Monaco 

TD 

Chad 

BA 

Bosnia and Herzegovina 

GE 

Georgia 

MD 

Republic of Moldova 

TG 

Togo 

BB 

Barbados 

GH 

Ghana 

MG 

Madagascar 

TJ 

Tajikistan 

BE 

Belgium 

GN 

Guinea 

MK 

The former Yugoslav 

TM 

Turkmenistan 

BF 

Burkina Faso 

GR 

Greece 


Republic of Macedonia 

TR 

Turkey 

BG 

Bulgaria 

HU 

Hungary 

ML 

Mali 

TT 

Trinidad and Tobago 

BJ 

Benin 

IB 

Ireland 

MN 

Mongolia 

UA 

Ukraine 

BR 

Brazil 

IL 

Israel 

MR 

Mauritania 

UG 

Uganda 

BY 

" Belarus 

IS 

Iceland 

MW 

Malawi 

US 

United States of America 

CA 

Canada 

rr 

Italy 

MX 

Mexico 

UZ 

Uzbekistan 

CF 

Central African Republic 

JP 

Japan 

NE 

Niger 

VN 

Viet Nam 

CG 

Congo 

KE 

Kenya 

NL 

Netherlands 

YU 

Yugoslavia 

CH 

Switzerland 

KG 

Kyrgyzstan 

NO 

Norway 

ZW 

Zimbabwe 

a 

Cote d'lvoire 

KP 

Democratic People's 

NZ 

New Zealand 



CM 



Republic of Korea 

PL 

Poland 



CN 

China 

KR 

Republic of Korea 

PT 

Portugal 



CU 

Cuba 

KZ 

Kazakstan 

RO 

Romania 



CZ 

Czech Republic 

LC 

Saint Lucia 

RU 

Russian Federation 



DE 

Germany 

LI 

1 iechtenstein 

SD 

Sudan 



DK 

Denmark 

LK 

Sri Lanka 

SE 

Sweden 



EE 

Estonia 

LR 

Liberia 

SG 

Singapore 




WO 00/27721 


PCT/US99/26261 


TOUCH FASTENERS, THEIR MANUFACTURE, AND PRODUCTS 
INCORPORATING THEM 


CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of pending U.S. Patent 
5 Application Serial No. 09/293,257, filed April 16, 1999, which is itself a 

continuation-in-part of pending U.S. Patent Application Serial No. 09/187,389, 
filed November 06, 1998. This application also claims the benefit of our U.S. 
Provisional Patent Application entitled "EASY-OPENING BAG CLOSURE", 
filed October 14, 1999. 

1 0 BACKGROUND OF THE INVENTION 

This invention relates generally to touch fasteners, such as composite 
touch fasteners having both loops and loop-engageable fastener elements 
extending from one side of a common substrate, to their application in products 
such as closure strips for reclosable bags, and to methods and apparatus for their 

1 5 manufacture. This invention also relates to applying recloseable touch fasteners 
strips to sheet or film, especially to flexible, disposable sheet or film for 
packaging purposes, such as in vertical form and fill and horizontal form and fill 
packaging and in pouch manufacture. 

There has been much development over the last thirty years in the field of 

20 hook-and-loop fasteners. Early touch fastener products of this type consisted of 
two mating tapes, each being knit or woven. One tape would include loops of 
filament woven into a base, and the other would include filaments woven to form 
loops and then cut to form hooks. In some cases free ends of drawn plastic 
filaments on the male tape would be melted to form protruding heads. This shape 

25 of fastener element is sometimes called a "mushroom", to distinguish it from 

"hook"-shaped elements with re-entrant crooks. In some cases, arrays of similar 
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discrete fastening elements on two parts are shaped to engage with each other to 
form a releasable closure, these being known as "self-engageable" hooks or 
closures. 

More recently, continuous molding of fastener elements extending from a 
5 common sheet- form resin base has resulted in less expensive and thinner male 
tapes. Significant improvements in this area include the development of 
continuous fastener tape molding using fixed mold cavities (see Fischer, U.S. 
Patent 4,794,028), and the ability to provide loops on the back side of the male 
fastener tape as the fastener tape substrate and elements are being formed (see 
1 0 Kennedy et al., U.S. Patent 5,260,0 1 5), thus creating a composite fastener tape 
capable of fastening to itself. Further improvements have reduced the size of the 
fastener elements moldable by such techniques, to heights of 0.01 5 inch or less, 
which provide a very smooth touch when arranged in dense arrays. 

Another example of molded fastener tape involves molding perform stems 
1 5 or similar structures integral with a plastic backing substrate, and thereafter 
performing a forming operation to convert outer portions to a J hook, a 
mushroom head or similar engaging structure. 

As molded fastener tape has been improved to be more flexible and less 
expensive, it has found application in disposable garments, such as diapers. 
20 Further improvements are desirable to extend the applicability of molded touch 
fastener products to other uses. 

One such use that is discussed in more detail below is as a closure for 
reclosable bags and other such packaging. 

Other types of repeated use closures for bags have included, for instance, 
25 rib-and-groove type of locking or zipper closures such as are marketed under the 
name Z1PLOC. These have very different fastening characteristics and exacting 
requirements for joining to sheet or film in comparison to the touch-fastener 
closures that are concerned here. 
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SUMMARY OF THE INVENTION 

The invention features, in several of its aspects, a composite touch 
fastener product having both a band of loops and a band of hooks extending from 
a single face of a common, sheet-form substrate. Among other applications, this 
5 product can be included at the opening of a bag to function as a repeated use 
closure. 

According to one aspect of the invention, an elongated closure strip 
includes a sheet-form resin substrate having a front face a sheet-form resin 
substrate having a front face and a back face; an array of loop-engageable 

10 fastener elements integrally molded with and extending from the front face of the 
substrate and forming a discrete band of fastener elements extending 
longitudinally along the length of the closure strip; and a loop strip carried on the 
front face of the substrate and forming a discrete band of engageable loops 
extending along the length of the closure strip and spaced apart from the band of 

1 5 fastener elements. The loop strip is arranged to be engaged by the array of 
fastener elements when the substrate is folded along a fold line extending 
between the loop strip and the array of fastener elements. 

In some embodiments, the substrate has attachment regions extending 
along its length for permanently attaching the closure strip across a bag opening, 

20 the attachment regions being devoid of fastener elements and loops. The 

attachment regions are disposed either on the front face or the back face of the 
substrate. In some cases the attachment regions are covered with a layer of 
adhesive for permanently attaching the closure strip across the bag opening. In 
some other cases the attachment regions comprise exposed resin of the substrate, 

25 for permanently welding the closure strip to opposite sides of a bag formed of a 
compatible material. 

In some embodiments the substrate defines at least one frangible region 
extending longitudinally along the length of the closure strip between the band of 
loops and the band of fastener elements, for tearing the substrate between the 

30 loops and the fastener elements, to open an associated bag. In some cases the 
frangible region comprises at least one longitudinal groove extending along the 
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substrate. In some configurations the frangible region comprises a pair of spaced 
apart, longitudinal grooves, and a longitudinal rib integrally molded with and 
extending from the substrate between the pair of grooves. The groove may be 
defined on either the front face or the back face of the substrate. 
5 In some instances a longitudinal rib is integrally molded with and extends 

from the substrate adjacent the groove, on a side of the groove opposite the fold 
line, for resisting propagation of a tear from the groove away from the fold line. 

The frangible region may include an embedded longitudinally continuous 
filament adapted to be torn from the closure strip to tear the substrate along the 
1 0 frangible region. In some cases the filament is completely enclosed within a 

longitudinal rib integrally molded with and extending from the substrate between 
the band of loops and the band of fastener elements. For some applications the 
longitudinal rib enclosing the filament is disposed on the back face of the 
substrate. 

1 5 In some cases the longitudinal rib is offset from the fold line. 

In some embodiments, the loop strip comprises a non-woven web of 
entangled fibers forming the loops, preferably having a basis weight of less than 
about 4 ounces per square yard (more preferably, less than about 2 ounces per 
square yard). In some cases, the non-woven web comprises a needled web in a 

20 stretched condition. 

In some embodiments, fibers of the loop strip are affixed to the substrate 
across the width of the loop strip, such as by being encapsulated by resin of the 
substrate. By "width" of the loop strip, we mean the entire transverse dimension 
of the preformed strip, as measured between the outermost edges of the 

25 preformed strip before it is attached to the substrate. 

In many cases, the loop strip has a fiber density which is substantially 
constant across its width, yet the loop strip has discrete regions which are more 
encapsulated by resin than other regions of the loop strip. These discrete, more 
encapsulated regions may be spaced apart longitudinally along the loop strip, 

30 extend lengthwise along the loop strip and be spaced apart widthwise, or be 
arranged in a checkerboard pattern, for instance. 
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When we refer to regions of the loop strip as being more "encapsulated" 
than other regions, we mean that the fibers of the more encapsulated regions are 
generally more thoroughly embedded in the resin of the substrate than the fibers 
of other regions. Generally, this will involve a deeper penetration of the substrate 
5 resin into the loop strip. 

In some embodiments, longitudinal edge regions of the loop strip are 
affixed to the substrate, while a center region (between the edge regions) is 
substantially loose from the substrate. The center region of the loop strip may 
advantageously define a gentle arc extending away from the substrate in some of 
1 0 these embodiments . 

In some configurations, a barrier layer (of a different material than the 
substrate) is included between the substrate and the loop strip. This barrier layer 
may be of paper or a polymer resin, for example. 

In some cases the loop strip has at least one edge which is substantially 
1 5 loose from the substrate. This edge may be either an inner or outer edge in a 
finished bag, and can help to redirect peel separation forces to enhance the peel 
strength of the fastening. 

In some closure strips, open-ended pockets are defined between an edge 
of the loop strip and the substrate. These pockets can also help to enhance peel 
20 strength in some cases. 

In some embodiments, the edge regions of the loop strip have fibers 
directly encapsulated within resin of the substrate, while the closure strip also 
includes a binder (of a different material than the substrate) connecting fibers of 
the center region (between the edge regions) of the loop strip to resin of the 
25 substrate. 

The substrate of some embodiments of the closure strip is advantageously 
formed of the same material as the substrate, e.g. enabling welding the substrate 
to the bag material. Such material can for instance be polypropylene, polyester or 
nylon, chosen for their excellent barrier qualities (as well as polyethylene which 
30 has poor barrier qualities), and copolymers and compatible mixtures that include 
at least one of such resins. 
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Some embodiments of the closure strip also include an adhesive strip 
carried on the front face of the substrate between the band of fastener elements 
and the band of loops. The adhesive strip has an exposed surface arranged to 
contact the front face of the closure strip when the closure strip is folded to 
5 engage the loops with the fastener elements, to retain the closure strip in a folded 
state. 

Alternatively, some embodiments have a first adhesive strip carried on the 
front face of the substrate between the band of fastener elements and the pair of 
grooves, and a second adhesive strip carried on the front face of the substrate 

10 between the band of loops and the pair of grooves. The first and second adhesive 
strips have exposed surfaces arranged to contact each other when the closure strip 
is folded to engage the loops with the fastener elements, to retain the closure strip 
in a folded state. In either case, these adhesive strips can advantageously provide 
an air-tight seal when the closure is closed. 

1 5 In some cases the closure strip includes a strip of peelable adhesive 

carried on the front face of the substrate for providing a peelable seal across the 
opening of an associated bag. For some applications the strip of peelable 
adhesive is disposed between a longitudinal edge of the closure strip and both of 
the bands of fastener elements and loops. In some other applications the strip of 

20 peelable adhesive is disposed between the bands of fastener elements and loops. 
In some embodiments, the closure strip includes a layer of paper 
permanently adhered to the substrate. In some cases, this layer of paper is carried 
on the front face of the substrate, in its longitudinal edge regions. In some cases, 
the paper is carried on the back face of the substrate. In some other cases, the 

25 layer of paper is disposed between a center region of the loop strip and the 
substrate. 

In some embodiments the closure strip includes a second array of loop- 
engageable fastener elements integrally molded with and extending from the back 
face of the substrate and forming a second band of fastener elements extending 
30 longitudinally along the length of the closure strip, for hanging an associated 

package for display. In some cases a second loop strip is carried on the back face 
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of the substrate and forms a second discrete band of engageable loops spaced 
apart from the second band of fastener elements, for engaging the second band of 
fastener elements of another package. 

In some cases a second loop strip carried on the back face of the substrate 
5 and forms a second discrete band of engageable loops extending along the length 
of the closure strip, for hanging an associated package for display. 

In some embodiments the substrate further defines multiple longitudinal 
rows of hump-shaped projections extending from its front face between the fold 
line and each of the bands of loops and fastener elements. 

1 0 According to a second aspect of the invention, an elongated closure strip 

includes a sheet-form resin substrate having front and back faces, a loop strip 
carried on the front face of the substrate, and an array of loop-engageable fastener 
elements carried on the front face of the substrate. The loop strip forms a discrete 
band of hook-engageable, free-standing loops along the length of the closure 

1 5 strip, and the array of fastener elements forms a discrete band of fastener 

elements extending longitudinally along the length of the closure strip and spaced 
apart from the band of loops. The substrate defines a pair of grooves extending 
longitudinally along the length of the closure strip between the band of loops and 
the band of fastener elements, and a longitudinal rib integrally molded with and 

20 extending from the substrate between the pair of grooves. 

According to a third aspect of the invention, an elongated closure strip 
includes a sheet-form resin substrate having front and back faces, a loop strip 
carried on the front face of the substrate, and an array of loop-engageable fastener 
elements carried on the front face of the substrate. The loop strip forms a discrete 

25 band of hook-engageable, freestanding loops along the length of the closure strip, 
and the array of fastener elements forms a discrete band of fastener elements 
extending longitudinally along the length of the closure strip and spaced apart 
from the band of loops. The loop strip has width and a fiber density that is 
substantially constant across its width, and is at least partially encapsulated in 

30 resin of the substrate across its width, with the loop strip having discrete regions 
which are more encapsulated by resin than other regions of the loop strip. 
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According to a fourth aspect of the invention, a reclosable bag includes a 
bag body and an elongated closure strip. The bag body has two opposing side 
walls joined along three edges to form therebetween a pouch having an open end. 
The closure strip is permanently affixed to the two side walls of the bag body 
5 along the open end, and includes a sheet-form resin substrate having a front and a 
back face; an array of loop-engageable fastener elements integrally molded with 
and extending from the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip; 
and a loop strip carried on the front face of the substrate and forming a discrete 
1 0 band of engageable loops extending along the length of the closure strip and 

spaced apart from the band of fastener elements. The loop strip is arranged to be 
engaged by the array of fastener elements to releasably retain the bag in a closed 
condition. 

In some preferred embodiments the substrate is continuous and solid 

1 5 between the band of loops and the band of fastener elements and forms a seal to 
retain the bag in a sealed condition before the bag is opened. 

In some embodiments, the substrate of the closure strip is permanently 
affixed to the side walls of the bag body with adhesive. In some other 
embodiments, the substrate of the closure strip is welded to the side walls of the 

20 bag body. The substrate of the closure strip and the side walls of the bag body 
may both be formed of the same resin, for instance, including, polyethylene and, 
in cases involving barrier films and sheets, polypropylene, polyester and nylon, 
and copolymers and compatible mixtures that include such resins. 

In some cases the resin of the sheet or film packaging material or the resin 

25 of the backing substrate of a closure strip to be joined to the packaging material, 
or both, includes an additive in the resin blend or a discrete outer layer, as by 
coextrusion, of a material that contributes to weldability of the matching 
surfaces. Such additives include for instance an ionomer such as marketed by 
duPont under the mark surlyn™, or an ethylene vinyl acetate (EVA) additive 

30 which lowers the weld temperature, or a material known as metalocene which is 
used to sharpen or adjust the melting range of materials to be welded together. 
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For some applications the substrate of the closure strip defines at least one 
frangible region extending longitudinally along the length of the closure strip 
between the band of loops and the band of fastener elements, for tearing the 
substrate between the loops and the fastener elements to open the bag. The 
5 frangible region may include, for instance, at least one longitudinal groove 
extending along the substrate. In some cases the frangible region comprises a 
pair of spaced apart, longitudinal grooves, and a longitudinal rib integrally 
molded with and extending from the substrate between the pair of grooves. 

In some other cases the frangible region has an embedded, longitudinally 

10 continuous filament adapted to be torn from the closure strip to tear the substrate 
along the frangible region. The filament may be fully enclosed within a 
longitudinal rib extending from the back face of the substrate of the closure strip 
and disposed inside the bag, for example. In some bags the filament has an end 
attached to a pull tab extending from one edge of the bag. In some other bags a 

1 5 slit is defined through an edge region of the bag but not extending into the 

interior of the bag, the slit defining a graspable pull tab within the edge region 
and containing an end of the filament. The pull tab may also be defined between 
a pair of slits on either side of the filament and extending through an adjacent 
edge of the bag. 

20 In some embodiments the loop strip of the closure strip comprises a non- 

woven web of fibers having a basis weight of less than about 4 ounces per square 
yard. 

In some applications a strip of peelable adhesive is carried on the front 
face of the substrate for providing a peelable seal across the opening of the bag. 
25 The peelable seal may be disposed either inboard or outboard of the bands of 
loops and fastener elements. 

In some embodiments the back face of the closure strip forms an outer 
surface of the bag, with the bands of loops and fastener elements carried on an 
inner surface of the bag. 
30 In some bags the closure strip also has a second array of loop-engageable 

fastener elements integrally molded with and extending from the back face of the 
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substrate and forming a second band of fastener elements extending 
longitudinally along the outer surface of the bag, for hanging the bag for display. 
The closure strip may also include a second loop strip carried on the back face of 
the substrate and forming a second discrete band of engageable loops extending 
along the outer surface of the bag, for hanging the bag for display. 

In some cases the front face of the closure strip forms an outer surface of 
the bag, with the bands of loops and fastener elements carried on said outer 
surface of the bag. Both the band of loops and the band of fastener elements may 
be disposed on a front side of the bag, for example, such that the fastener 
elements engage the loops when an adjacent edge of the bag is folded over. 
Preferably, the substrate of the closure strip defines a frangible region between 
the bands of loops and fastener elements, the frangible region running along one 
side of the bag and configured to be torn to open the bag. 

For some consumer applications this frangible region is configured to be 
torn by applying a transverse tensile load across the frangible region, such that 
the frangible region is burst to gain access to the bag. The load may be applied by 
grasping the bag on either side of the frangible region, for example, and then 
separating the hands to tear the frangible region. Preferably, the frangible region 
of the substrate is weaker with respect to a transverse tensile load than the side 
walls of the bag and the attachment between the side walls of the bag and the bag 
closure. 

The side wall forming the front side of the bag may have an exposed tab, 
for example, for grasping and pulling the front side of the bag to tear the 
frangible region of the closure strip. This tab may extend across the front side of 
the bag. 

In some embodiments the bands of loops and fastener elements are 
disposed on opposite sides of the bag, such that the fastener elements engage the 
loops when an adjacent edge of the bag, formed by a fold in the closure strip, is 
folded over twice. In some cases, adjacent layers of the substrate together form a 
barrier to fluids with the closure strip folded over twice. 
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In some applications the side walls of the bag are attached to the closure 
strip along the back face of the closure strip. In some cases, one edge of the bag 
is formed by a fold along the substrate of the closure strip between the bands of 
loops and fastener elements. In some other cases, the substrate forms a fold 
5 between the bands of fastener elements and loops, with the fold of the substrate 
directed toward the interior of the bag. The substrate may be solid and 
continuous between the side walls of the bag, to form a seal across the bag 
opening until the bag is initially opened. The side walls of the bag may be joined 
together outboard of the longitudinal edges of the closure strip to form a seal until 

1 0 the bag is initially opened. 

Advantageously, in some embodiments at least one longitudinal edge of 
the closure strip is disposed inside the bag and unattached to the sides of the bag 
except at the edges of the bag. 

The substrate of the closure strip carries printed indicia in some 

1 5 applications. 

Also, in some applications the substrate of the closure strip defines a hole 
forming a graspable handle for carrying the bag. 

According to a fifth aspect of the invention, a reclosable bag includes a 
bag body having two opposing side walls joined along three edges to form a 

20 pouch having an open end, and a closure strip permanently affixed to the two side 
walls of the bag body along the open end. The closure strip includes a sheet-form 
resin substrate having a front face, a loop strip carried on the front face of the 
substrate, and an array of loop-engageable fastener elements carried on the front 
face of the substrate. The loop strip forms a discrete band of hook-engageable, 

25 free-standing loops along the length of the closure strip, and the array of loop- 
engageable fastener elements forms a discrete band of fastener elements 
extending longitudinally along the length of the closure strip and arranged to 
engage the band of loops to releasably retain the bag in a closed condition when 
the opposing sides of the bag body are pressed together at the open end. The 

30 substrate defines a pair of grooves extending longitudinally along the length of 
the closure strip between the band of loops and the band of fastener elements, the 
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pair of grooves spaced apart to define between them a band of substrate resin for 
retaining the bag in a closed condition until the closure strip is torn along the pair 
of grooves. The substrate also defines a longitudinal rib integrally molded with 
and extending from the substrate between the pair of grooves, the rib having 
5 thickness and arranged to be grasped between adjacent regions of the substrate 
and pulled to tear the closure strip along the pair of grooves. 

According to a sixth aspect of the invention, a continuous sheet-form 
product useful for forming bags includes a continuous sheet-form film and a 
length of closure strip permanently bonded to the film. The closure strip includes 

1 0 a sheet- form resin substrate having an exposed front face; a loop strip carried on 
the front face of the substrate and comprising a discrete band of hook-engageable 
loops extending along the length of the closure strip; and an array of loop- 
engageable fastener elements integrally molded with resin of the front face of the 
substrate and forming a discrete band of fastener elements extending 

1 5 longitudinally along the length of the closure strip and spaced apart from the band 
of loops. 

The closure strip, in some applications, is continuous and extends along 
the film centerline. In some other applications the closure strip is continuous and 
extends along one edge of the film. 

20 In some cases the closure strip extends transversely across the film. 

According to a seventh aspect of the invention, a continuous sheet-form 
product usefiil for forming bags includes a continuous sheet-form film and 
multiple lengths of closure strip extending transversely across the film at spaced 
intervals and permanently bonded to the film. Each length of closure strip 

25 includes two overlapping substrates, with each substrate bonded separately to the 
bag film on opposite sides of an associated frangible region of the film; a loop 
strip carried on the front face of the first substrate and comprising a discrete band 
of engageable loops extending along the length of the closure strip; and an array 
of loop-engageable fastener elements extending from the second substrate and 

30 forming a discrete band of fastener elements extending longitudinally along the 
length of the closure. The first and second substrates are overlapped as bonded to 
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the film such that the bands of loops and fastener elements overlap for 
engagement. 

Preferably, the fastener elements are integrally molded with resin of the 
front face of the second substrate. 
5 According to an eighth aspect of the invention, a method of fabricating a 

closure strip is provided. The method includes the steps of molding a continuous, 
sheet-form substrate having a band of fastener elements integrally molded with 
and extending from a front face of the substrate; and attaching a continuous strip 
of loop material to resin forming the front face of the substrate to form a discrete 
1 0 band of loops spaced apart from the band of fastener elements. 

In some cases the step of molding includes forming the substrate to have a 
longitudinal frangible section arranged to be disposed between the band of loops 
and the band of fastener elements. The frangible section of the substrate may 
define, for example, at least one longitudinally extending groove, with the 
1 5 molding step including forming the groove in the substrate as the substrate is 
formed. The groove may be formed in the front or back face of the substrate. 

In some instances the frangible section defines a pair of longitudinally 
extending grooves in the substrate, and the step of molding may also include 
simultaneously forming a longitudinal rib extending from the substrate between 
20 the grooves. 

In some cases the step of molding includes simultaneously forming a 
longitudinal rib extending from the substrate, the rib arranged to be disposed 
between the bands of fastener elements and loops. The rib, in some instances, is 
molded to be closer to one than the other of the bands of fastener elements and 
25 loops. 

The step of molding, for some applications, includes simultaneously 
embedding a longitudinally continuous filament in resin of the substrate. The 
filament may be completely enclosed by resin of a rib extending from one face of 
the substrate, for example. 
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In some preferred applications of the method of the invention, the strip of 
loop material comprises a non-woven web of entangled fibers forming the loops 
and having a basis weight of less than about 4 ounces per square yard. 

In some embodiments the step of attaching includes encapsulating fibers 
5 of the strip of loop material in resin of the substrate across die width of the strip 
of loop material. 

The strip of loop material, in some cases, has a fiber density which is 
substantially constant across its width, and the step of attaching includes 
permanently bonding discrete regions of the strip of loop material to the substrate 
1 0 while leaving other regions of the strip of loop material in a less bonded 
condition. 

In some embodiments the strip of loop material is permanently attached to 
the substrate after the substrate is molded, such as by heating the front face of the 
substrate and then pressing the loop material against the front face of the 

1 5 substrate with the front face of the substrate at an elevated temperature. 

In other embodiments the strip of loop material is permanently attached to 
the substrate as the substrate is molded. In some such cases the steps of molding 
and attaching include continuously feeding the strip of loop material through a 
nip defined between a rotating mold roll and a pressure roll, the rotating mold roll 

20 defining a multiplicity of cavities about its periphery for molding the fastener 
elements, while continuously introducing molten resin to the mold roll under 
conditions which cause the resin to fill the cavities and form the substrate, such 
that pressure in the nip bonds the strip of loop material to resin of the substrate. 
In some configurations the mold roll has two extending ridges that form a 

25 pair of grooves in the substrate. The step of molding may also include 

simultaneously forming a longitudinal rib extending from the substrate between 
the pair of grooves, the mold roll defining, between its two ridges, a channel for 
forming the longitudinal rib. 

In some instances the steps of molding and attaching include continuously 

30 feeding the strip of loop material through a gap defined between a rotating mold 
roll and a stationary extrusion head, the rotating mold roll defining a multiplicity 
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of cavities about its periphery for molding the fastener elements, while 
continuously introducing molten resin to the gap under conditions which cause 
the resin to fill the cavities and form the substrate and to permanently adhere to 
the strip of loop material. 
5 In some embodiments the method also includes, while continuously 

feeding the strip of loop material through the gap, continuously feeding a strip of 
preformed material through the gap between the strip of loop material and the 
extrusion head, such that the preformed material inhibits the encapsulation of 
fibers of the strip of loop material in predetermined regions and the preformed 

10 material is incorporated into the closure strip. This preformed material is 

preferably selected from the group consisting of paper, fabric and plastic film, 
and may have perforations through it for allowing heavier penetration of substrate 
resin in some predetermined areas. 

In some cases the steps of molding and attaching include continuously 

1 5 feeding the strip of loop material through a nip defined adjacent the periphery of 
a rotating mold roll, the mold roll comprising at least one staking ring having a 
contoured outer edge and arranged to hold a predetermined region of the strip of 
loop material against the resin under pressure in the gap. The outer edge of the 
staking ring may have protrusions spaced about its periphery, for example, with 

20 the protrusions corresponding to discrete regions of relatively greater 

encapsulation of the strip of loop material. Preferably, the mold roll comprises 
multiple staking rings arranged to produce a predetermined bonding pattern 
across the strip of loop material. 

According to a ninth aspect of the invention, a method of fabricating a 

25 closure strip is provided. The closure strip is in the form of a sheet-form resin 
substrate having a front face, with both a loop strip and an array of loop- 
engageable fastener elements carried on the front face of the substrate. The loop 
strip has width and forms a discrete band of hook-engageable, extended loops 
along the length of the closure strip. The array of loop-engageable fastener 

30 elements forms a discrete band of fastener elements extending longitudinally 
along the length of the closure strip and spaced apart from the band of loops, the 
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substrate having a frangible section between the band of loops and the band of 
fastener elements. The method includes the steps of molding a continuous, sheet- 
form substrate having both a band of fastener elements integrally molded with 
and extending from its front face, and a frangible section, and attaching a 
5 continuous strip of loop material to resin forming the front face of the substrate to 
form a band of loops, with the frangible section of the substrate disposed between 
the band of loops and the band of fastener elements. 

According to a tenth aspect of the invention, a method of fabricating 
reclosable bags is provided. The method includes the steps of: 
1 0 a) providing a continuous length of sheet-form bag wall material; 

b) providing a continuous closure strip comprising a sheet-form resin 
substrate having a front face; a loop strip carried on the front face of the substrate 
and forming a discrete band of engageable loops along the length of the closure 
strip; and an array of loop-engageable fastener elements integrally molded with 

15 the front face of the substrate and forming a discrete band of fastener elements 
extending longitudinally along the length of the closure strip and spaced apart 
from the band of loops; 

c) permanently attaching the closure strip along the sheet-form bag wall 
material to form a continuous length of preform bag material; and then 

20 d) forming individual bags from the preform bag material. 

In some embodiments the step of attaching produces a preform tube of 
bag material, and the steps of attaching and forming are performed 
simultaneously in a vertical form and fill process, with the individual bags 
containing a predetermined quantity of material to be stored in the bags. 

25 In some applications, the closure strip is attached to longitudinal edges of 

the sheet-form plastic to form a fin seal of the preform tube. 

In some cases the closure strip is folded to form a fold extending outward, 
away from the preform tube. The fold defines a distal edge of the fin seal in 
some of these cases. 

30 In some other cases the closure strip is folded to form a fold extending 

inward, toward the preform tube. 
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In some embodiments the step of attaching produces a preform tube of 
bag material. The steps of attaching and forming are performed simultaneously 
in a horizontal form and fill process, with the individual bags formed about 
associated packages of material. In some preferred arrangements longitudinal 
5 edges of the bag side wall material are brought together to form a fin seal with 
the closure strip folded longitudinally and disposed within the fin seal. In some 
other applications longitudinal edges of the bag side wall material are brought 
together in a fin seal with the closure strip folded longitudinally about and 
attached to the longitudinal edges of the bag side wall material. 

1 0 In some embodiments the step of attaching includes folding the closure 

strip along its length to engage the bands of loops and fastener elements in an 
engagement zone, the loops and fastener elements holding their underlying 
regions of the substrate in spaced apart relation. In some of these cases the step 
of attaching further includes welding the bag side wall material to the back face 

1 5 of the substrate, the engagement zone providing a heat barrier to inhibit 
permanently welding the substrate together in its folded condition. 

In some cases the step of forming includes folding the preform bag 
material along its centerline and then forming transverse seals spaced along the 
preform bag material at bag length intervals to form a chain of open-ended bags. 

20 The closure strip may be attached along the bag side wall material between 
longitudinal edges of said material, for instance, with the preform bag material 
being subsequently folded at the closure strip to engage the bands of loops and 
fastener elements. 

In some applications the step of attaching includes individually folding 
25 the bag side wall material and the closure strip, and then joining the folded wall 
material and closure strip along their longitudinal edges to form a continuous 
tube of preform bag material. In some of these applications the step of forming 
includes creating transverse seals across the tube of preform bag material to form 
a series of discrete, empty bags. 
30 In some embodiments the bag side wall material is provided as two 

separate material sheets, the step of attaching including attaching the closure strip 
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to one longitudinal edges of each sheet, such that the preform bag material 
comprises the two material sheets joined at the closure strip. The step of forming 
individual bags includes forming transverse seals across the preform bag material 
and joining the other longitudinal edges of the sheets of material to form a series 
of sealed bags. 

In some instances the closure strip contains an embedded pull cord, and 
the step of forming includes forming a graspable pull tab extending from an edge 
of each bag, with the pull tab containing an end of the pull cord. The graspable 
pull tab may be formed by slitting each bag in a side seal area of the bag, for 
instance. Alternatively, the slitting may cut through the pull cord but not extend 
into the interior of the bag. The slitting forms, in some cases, two slits extending 
from an adjacent edge of the bag to the filament. 

According to an eleventh aspect of the invention, a method of fabricating 
reclosable bags is provided. The method includes the steps of: 

(a) providing a continuous length of sheet-form plastic, folded along its 
length and having two exposed longitudinal edges; 

(b) providing a continuous closure strip folded along its length and having 
two exposed longitudinal edges (the closure strip having a sheet-form resin 
substrate with a front face, a loop strip carried on the front face of the substrate 
and forming a discrete band of hook-engageable, free-standing loops along the 
length of the closure strip, and an array of loop-engageable fastener elements 
integrally molded with the front face of the substrate and forming a discrete band 
of fastener elements extending longitudinally along the length of the closure strip 
and spaced apart from the band of loops, as described above); 

(c) permanently attaching the longitudinal edges of the sheet-form plastic 
to the longitudinal edges of the closure strip to form a continuous preform tube; 
and 

(d) forming sealed individual bags from the preform tube. 

In some embodiments, the step of forming sealed individual bags includes 
cutting the continuous preform tube to predetermined lengths (each cut length 
comprising a section of closure strip and a section of sheet-form plastic), sealing 
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a first open end of each cut length of preform tube, and sealing a second open end 
of each cut length of preform tube to form a sealed bag. In many cases, between 
the steps of sealing the first and second open ends, each cut length of preform 
tube is filled with material to be stored in the sealed bag. 
5 In some embodiments, the step of forming sealed individual bags 

includes: 

(dl ) sealing the tube at a sealing point spaced from one end of the tube to 
form an end pouch with a single opening; 
, (d2) filling the end pouch with material; 

1 0 (d3) sealing the single opening of the end pouch to form a sealed bag 

containing the material; 

(d4) separating the sealed bag from the tube by severing the tube below 
the sealing point; 

(d5) advancing the tube; and 

1 5 (d6) repeating steps (dl ) through (d5). 

In some embodiments, the substrate of the closure strip defines a pair of 
grooves extending longitudinally along the length of the closure strip between the 
band of loops and the band of fastener elements, with the pair of grooves spaced 
apart to define between them a band of substrate resin for retaining the bag in a 

20 closed condition until the closure strip is torn along the pair of grooves. 

According to a twelfth aspect of the invention, a composite touch fastener 
has an elongated, sheet-form resin substrate with a front face, a fibrous loop strip 
partially encapsulated in resin of the front face of the substrate, and an array of 
loop-engageable fastener elements integrally molded with resin of the front face 

25 of the substrate. The loop strip forms a discrete band of hook-engageable, 
freestanding loops along the length of the substrate, the loop strip having a 
substantially constant fiber density across its width between its two longitudinal 
edges. The array of loop-engageable fastener elements forms a discrete band of 
fastener elements extending longitudinally along the substrate. 

30 In some embodiments, the loop strip comprises a non- woven web of 

entangled fibers forming the loops. Preferably, the web has a basis weight of less 
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than about 4 ounces per square yard (more preferably, less than about 2 ounces 

per square yard). The non-woven web may be in the form of a needled web in a 

stretched condition, for instance. 

According to a thirteenth aspect of the invention, a composite touch 
5 fastener includes an elongated, sheet-form resin substrate, a fibrous loop strip 

partially encapsulated in resin of the substrate, with the loop strip having discrete 

regions which are substantially more encapsulated by resin than other regions 

thereof, and an array of loop-engageable fastener elements integrally molded with 

resin of the substrate. 
10 In some embodiments, the loop strip has a substantially constant fiber 

density across its width. 

In some cases, the strip of loop material has regions of substantially 

higher loft than regions corresponding to the discrete regions that are 

substantially more encapsulated by resin. 
15 By "loft", we mean the distance the exposed loops of the loop material 

extend from the front face of the substrate, as presented for engagement by 

fastener elements. 

In some embodiments, the strip of loop material comprises a non-woven 
web of entangled fibers forming the loops and having a basis weight of less than 

20 about 4 ounces per square yard. 

According to a fourteenth aspect of the invention, a method of fabricating 
a composite touch fastener is provided. The composite touch fastener is in the 
form of an elongated, sheet-form resin substrate having a front face, with both a 
loop strip and an array of loop-engageable fastener elements carried on the front 

25 face of the substrate. The loop strip has width and forms a discrete band of hook- 
engageable, exposed loops extending longitudinally along the substrate. The 
array of loop-engageable fastener elements forms a discrete band of fastener 
elements extending longitudinally along the length of the substrate. The method 
includes the steps of molding a continuous, sheet-form substrate having a band of 

30 fastener elements integrally molded with and extending from its front face, and 
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attaching a continuous strip of loop material to resin forming the front face of the 
substrate to form a band of loops. 

Preferably, the strip of loop material comprises a non-woven web of 
entangled fibers forming the loops and having a basis weight of less than about 4 
5 ounces per square yard (more preferably, less than about 2 ounces per square 
yard). 

In some embodiments, the strip of loop material has a fiber density that is 
substantially constant across its width, yet the step of attaching permanently 
bonds discrete regions of the strip of loop material to the substrate while leaving 
1 0 other regions of the strip of loop material in a less bonded condition. 

In some cases, the strip of loop material is permanently attached to the 
substrate as'the substrate is molded. For instance, in some preferred methods, the 
steps of molding and attaching include continuously feeding the strip of loop 
material through a gap defined adjacent a rotating mold roll (defining a 
1 5 multiplicity of cavities about its periphery for molding the fastener elements), 
while continuously introducing molten resin to the mold roll under conditions 
which cause the resin to fill the cavities and form the substrate, such that pressure 
in the gap bonds the strip of loop material to resin of the substrate. 

In some cases, the gap is a nip defined between the mold roll and a 
20 pressure roll. 

In some other cases, the gap is defined between the mold roll and a fixed 
extrusion head. 

In some embodiments, the mold roll contains at least one staking ring 
having a contoured outer edge, the staking ring arranged to hold a predetermined 
25 region of the strip of loop material against the resin under pressure in the gap. 

In one presently preferred configuration, the outer edge of the staking ring 
has protrusions spaced about its periphery, the protrusions corresponding to 
discrete regions of relatively greater encapsulation of the strip of loop material. 
In some cases, the mold roll has multiple staking rings arranged to 
30 produce a predetermined bonding pattern across the strip of loop material. 
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According to a fifteenth aspect of the invention, a method of fabricating a 
composite touch fastener is provided. The touch fastener is in the form of an 
elongated sheet-form resin substrate carrying both a preformed material and an 
array of loop-engageable fastener elements integrally molded with the substrate. 
The method includes molding a continuous, sheet-form substrate having a band 
of fastener elements integrally molded with and extending from the substrate, by 
continuously introducing molten resin to a gap defined adjacent a rotating mold 
roll defining a multiplicity of cavities about its periphery for molding the fastener 
elements, under conditions which cause the resin to fill the cavities and form the 
substrate, while permanently attaching a continuous strip of preformed material 
to resin of the substrate in a nip defined between the mold roll and a pressure roll, 
by causing pressure variations within the nip. The pressure variations result in 
regions of relatively high penetration of substrate resin into the preformed 
material and regions of relatively low penetration of substrate resin into the 
preformed material. 

In some preferred embodiments, the mold roll has protrusions extending 
radially into the nip, for causing local increases in nip pressure that correspond to 
the regions of relatively high penetration of substrate resin. 

In some embodiments, the pressure roll has protrusions extending radially 
into the nip, the protrusions causing local increases in nip pressure that 
correspond to the regions of relatively high penetration of substrate resin. 

In some cases, the gap and the nip are coextensive. In some other cases, 
the gap is defined between the mold roll and a fixed extrusion head. 

In some embodiments, the regions of relatively high penetration of 
substrate resin into the preformed material are arranged in a checkerboard pattern 
along the strip of preformed material. 

In some configurations, the array of fastener elements is disposed on a 
front face of the substrate and the strip of preformed material is attached to a back 
. face of the substrate. The preformed material is, in some embodiments, 
coextensive with the back face of the substrate. 
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In some other configurations, the strip of preformed material and the array 
of fastener elements are both disposed on a common side of the substrate. 

In some embodiments, the strip of preformed material comprises a strip of 
loop material having exposed loops arranged for releasable engagement by the 
5 fastener elements. 

According to a sixteenth aspect of the invention, an apparatus for 
fabricating a composite touch fastener is provided. The composite touch fastener, 
as described above, is in the form of an elongated sheet-form resin substrate 
having a front face, a loop strip carried on the front face of the substrate (the loop 

10 strip having width and forming a discrete band of hook-engageable, extended 
loops along the length of the touch fastener), and an array of loop-engageable 
fastener elements carried on the front face of the substrate and forming a discrete 
band of fastener elements extending longitudinally along the substrate. The 
apparatus includes a rotating mold roll defining a multiplicity of fixed cavities 

1 5 about its periphery for molding the fastener elements, means of supplying molten 
resin to the mold roll under conditions which cause the resin to fill the cavities 
and form the substrate, means of supplying a continuous strip of loop material 
between the molten resin and the mold roll under conditions which cause the strip 
of loop material to permanently bond to the front face of the substrate, and means 

20 of stripping the fastener elements from the cavities. The "means" elements of the 
apparatus will be understood to be those discussed or represented schematically 
herein or in the disclosures incorporated by reference, and their equivalents. 

According to a seventeenth aspect of the invention, a method of 
fabricating reclosable bags in a vertical form and fill process is provided. The 

25 method includes the steps of: 

a) unrolling a continuous length of sheet-form bag film and directing the 
unrolled film over a forming head, advancing the bag film one bag length 
between pauses; 

b) during each pause, attaching a length of closure strip across the 
30 unrolled bag film upstream of the forming head, each length of closure strip 

comprising a sheet-form resin substrate having a front face; a loop strip carried 
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on the front face of the substrate and forming a discrete band of engageable loops 
along the length of the closure strip; and an array of loop-engageable fastener 
elements integrally molded with the front face of the substrate and forming a 
discrete band of fastener elements extending longitudinally along the length of 
5 the closure strip and spaced apart from the band of loops; and 

c) forming individual bags from the bag film, each bag having an 
associated length of closure strip. 

According to an eighteenth aspect of the invention, a horizontal form/fill 
packaging machine is provided. The machine includes means for forming a 

1 0 continuous tube from a sheet of film (the tube having an extending flange formed 
by opposite edge regions of the film brought together in face-to-face relation), 
means for introducing a reclosable closure strip to the flange of the tube, means 
for sealing the closure strip to the edge regions of the film, means for inserting 
discrete items to be packaged into the tube, and means for severing and sealing 

1 5 the tube between adjacent items to form individual packages containing the 
items. 

According to a nineteenth aspect of the invention, a reclosable roll-top 
bag has a closure strip sealed along an upper end of the bag. The closure strip 
has a substrate defining at least one frangible region to be severed to open the 

20 bag, a band of hook elements extending from the closure strip and disposed on 
one side of the bag, and a band of loop material carried on the substrate on an 
opposite side of the bag. When the upper end of the bag is folded over upon 
itself in a predetermined arrangement, the band of hook elements releasably 
engages the band of loop material to form a releasable fastening, with adjacent 

25 layers of the substrate together forming a barrier to fluids. 

According to a twentieth aspect of the invention, a reclosable bag has a 
closure strip having parallel hook and loop bands extending from an outer surface 
thereof and separated by a frangible region, such that the bag, after being opened 
by severing the frangible region, is adapted to be reclosed by folding the bag 

30 about the frangible region to place the hook and loop bands in releasable 
engagement. 
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According to a twenty first aspect of the invention, a method of 
fabricating a closure strip includes molding a continuous, sheet-form substrate 
having a band of fastener elements integrally molded with and extending from a 
front face of the substrate, and attaching a continuous strip of loop material to 
5 resin forming the front face of the substrate to form a discrete band of loops 
spaced apart from the band of fastener elements. 

According to a twenty-second aspect of the invention, a method of 
forming a bag or package of disposable flexible packaging film or sheet having a 
surface of predetermined thermoplastic composition is provided. The method 

10 includes providing inter-engageable closure strip portions which are either 

separate strips or strip portions of a common member, and joining the backing of 
said strip portions to respective portions of the surface of said plastic film or 
sheet by welding. The strip portions are either separate strips or strip portions of 
a common member. At least a first of the closure strip portions provides an array 

1 5 of discrete fastener elements such as hook elements having crooks or hook 
elements of mushroom form, the fastener elements having stems integrally 
molded with and extending from a thermoplastic backing substrate. The other of 
the strip portions provides an array of engageable elements such as loops or 
fibers, or elements self-engageable with fastener elements of the first strip 

20 portion, such that the elements of the strip portions are capable of forming a 
releasable closure. Each of the strip portions has a backing surface comprised 
substantially of the predetermined thermoplastic composition of which the 
surface of the film is formed. 

In some cases, during welding, the fastener elements of the respective 

25 strip portions are inter-engaged and the backings of the strip portions are 

simultaneously joined to respective portions of the sheet or film by application of 
energy to the respective sheet or film portions, air space provided by the inter- 
engaged elements serving to prevent unwanted welding of the strip portions to 
each other. 

30 According to further aspects of the invention, methods of applying a 

reclosable fastener to sheet or film are provided, which include the steps of 
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providing inter-engageable closure strip portions which are either separate strips 
or strip portions of a common member and joining the backing of the strip 
portions to respective portions of the surface of the sheet or film by application of 
energy such as heat, acoustic or radio-frequency energy, to produce for instance 
5 welding or adhesive bonding. At least a first of the closure strip portions 
provides an array of discrete fastener elements such as hook elements having 
crooks or hook elements having mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 
substrate. The other of the strip portions provides an array of engageable 

10 elements such as hook-engageable loops or fibers, or elements self-engageable 
with fastener elements of the first strip portion, such that the discrete elements of 
the strip portions are capable of forming a releasable closure. In one aspect, 
during joining, the fastener elements of the respective strip portions are inter- 
engaged and the backings of the strip portions are simultaneously joined to 

1 5 respective portions of the sheet or film by application of energy to the respective 
sheet or film portions, with insulating air pockets provided in the space created 
by the inter-engaged elements serving to limit thermal transfer and unwanted 
adhesion or bonding of the closure portions to each other. 

In another aspect, the cooperating parts of the releasable closure are of 

20 materials that are incompatible or of significantly different melting temperatures 
such that, under temperature conditions of joining, the interengaged elements do 
not tend to adhere to each other. Such provisions can avoid the need for presence 
of a release sheet during the joining action. 

In one example, loops or fibers of the second strip portion are 

25 encapsulated by and secured by thermoplastic resin of the backing of the 

respective closure strip portion, the loops or fibers being comprised of resin, such 
as polyester, that is incompatible with or has a higher melting temperature than 
the resin such as polyolefin, of the respective backing substrate, and/or of 
components of the opposed first strip portion, such that, under conditions of 

30 joining, the dissimilarity of the material of the loops or fibers serves to prevent 
detrimental change to the loops or fibers or detrimental adhesion or bonding of 
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the loops or fibers to the first closure strip portion, preferably, the mass of the 
hook elements of the first portion being substantially greater than that of the loop 
elements, the thermal mass of the hook elements being sufficient to prevent 
undue distortion of the hooks during the joining action. 

5 In some cases, the method of the invention is advantageously performed 

during vertical form and fill packaging. In other cases the method 
advantageously is performed during horizontal form and fill packaging. The 
method is also employed to advantage during pouch making. 

In such cases it is to be noted that the invention does not require the use of 

1 0 any particular resin for the various components. This permits the use of backing 
substrates of e.g. polypropylene, polyester and nylon for desired barrier qualities 
that polyethylene does not provide. 

Also, in cases desired, a wide range of compatibility layers may be 
employed. For instance, for joining a polyester backing of a closure strip to a 

1 5 polyester sheet or film, a lower melting point layer on either component that 
adheres to each can be applied. In another case, or where the sheet is a plain or 
coated paper either a bonding layer may be introduced to one f the mating 
surfaces or the substance of the backing substrate itself may be used as the 
bonding surface, e.g. where the backing is polyethylene. 

20 According to still another aspect of the invention, a reclosable flexible 

package is formed of flexible plastic film of wall thickness less than about 0.005 
inch and includes a reclosable, elongated closure in which the reclosable fastener 
has opposable strips adapted to be facially engaged to close the package. The 
strips are constructed to be usefully engaged upon application of a uniform facial 

25 engagement force of less than about one pound per lineal inch of closure, and to 
be opened by a transverse peel force of less than about two pounds per lineal inch 
of closure. 

In some embodiments each of the strips have a bi-dimensional field of at 
least one type of discrete fastener elements, the fastener elements of each strip 
30 being constructed to individually interact with elements of the other opposable 
strip to form a field of localized releasable fastenings to form a peel-open closure. 
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In some instances each strip has at least two types of discrete fastener elements, 
with hooks of each strip engage with loops of the other. 

In some cases the strips each comprise loops and loop-engageable 
fastener elements. 

5 Preferably, the closure is less than about one inch in width and has 

multiple interlaced rows of loop-engageable fastener elements and rows of loops. 
For instance, in some cases there are at least 10 rows of loop-engageable 
elements and 10 rows of loops across the width of the closure strip. Preferably, 
the fastener element density is greater than about 1000 fastener elements per 
1 0 square inch of closure. 

In some cases the loops are formed of the filaments of multi-filament 

yarn. 

In some embodiments the closure contains a molded strip having parallel 
rows of fastener elements molded integrally with a face of the strip, and, 

1 5 interspersed between groups of from one to three adjacent rows of fastener 
elements, at least one continuous, multi-filament yarn bonded the face of the 
strip, with filaments of the yarn extending from the face of the strip for 
engagement by the fastener elements. The multi-filament yarns may be 
permanently crimped or staked to the face of the strip at spaced apart points along 

20 the strip, for example. 

In some instances the yarns are comprised of polyester. 
In some cases the fastener elements are formed of polypropylene. Another 
aspect of the invention features a bag closure having matable touch fastener 
elements arranged in parallel strips extending from one surface of a bag. 

25 Between the strips of fastener elements is a frangible region adapted to be torn 
apart to initially open the bag. After initial opening, the bag is reclosed by 
folding the closure about the torn frangible region to engage the strips of matable 
fastener elements. 

In some embodiments, one of the strips of fastener elements is a band of 
30 hook-engageable loops or fibers; the other strip being of extending male fastener 
elements, such as hooks or mushrooms. 
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In some other embodiments, the strips are of self-engageable male 
fastener elements, having arrays of spaced-apart elements that are designed to 
interlock, for example, when pressed together. 

Preferably, the closure is a continuous, thin, strip-form extrusion of plastic 
5 material upon one face of which the fastener elements are either integrally 

molded of material of the extrusion or bonded to the extrusion while the extrusion 
is in a softened state, such that the fastener elements are joined directly to the 
extruded material, or are formed out of the extruded material, without separate 
adhesives or bonding agents. 

10 The frangible zone may be, for instance, a channel formed in one face of 

the extruded material between the strips of fastener elements. The channel may 
be either on the outer or inner face of the closure, as incorporated into a bag. 

Joined with bag material to form a bag, the closure is preferably arranged 
such that the frangible zone extends parallel to and adjacent one edge of the bag. 

1 5 By adjacent, we mean that the frangible zone is preferably between one-half and 
two inches from the bag edge, such that sufficient space is provided between the 
frangible zone and the bag edge to grasp the edge region of the bag with one hand 
while, with the other hand, the main body of the bag is pinched, on the other side 
of the frangible zone, and pulled away from the frangible zone to tear the closure 

20 along the frangible zone. 

In one preferred bag construction, the bag material forming the back face 
of the bag is permanently bonded to the back surface of the closure along one 
closure edge, and the bag material forming the front face of the bag is 
permanently bonded to the front face of the closure along its opposite edge, in an 

25 edge bonding zone free of fastener elements. 

As an alternative to pinching the main body of the bag to separate the 
closure along its frangible zone, a pull flap may be provided at the connection of 
the closure to the bag material forming the front face of the bag. The pull flap 
may either be in the form of a loose edge of the bag material not joined to the 

30 closure but exposed along the closure to be grasped and pulled, or a discrete, 
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local flap of bag material formed, for instance, by die-cutting the bag material 
prior to attaching the closure. 

In one presently preferred embodiment, the closure is formed of 
polyethylene and has a nominal thickness of about 0.004 inch (0.1 millimeter). 
5 The frangible zone is a groove in which the thickness of the closure is reduced to 
about 0.002 inch (0.05 millimeter) over a groove width of about 0.036 inch (0.9 
millimeter). Such a construction can provide acceptable tear properties when 
incorporated into a bag otherwise formed of 0.002 to 0.005 inch thick (0.05 to 
0.125 millimeter thick) polyethylene, for example. 

1 0 In other embodiments of the invention, the frangible zone includes a pull 

rib which is designed to be pulled along the closure from one edge of the bag to 
the opposite bag edge, thereby tearing the closure between the strips of fastener 
elements. In such embodiments, the pull rib may be exposed for grasping by 
forming a hole or notch through the bag material of the back face of the bag 

1 5 extending partially across the width of the side seal of the bag, immediately 
behind the pull rib. With the back face of the bag relieved or otherwise spaced 
apart from the end of the pull rib, the end of the pull rib can be readily grasped 
and pulled along the width of the bag to initially open the closure. 

This aspect of the invention can provide a bag closure that is readily 

20 opened without the level of fine motor control required to manipulate very small 
features. This can be particularly important who, due to arthritis, weak eyesight 
or other disabilities have a lower level of dexterity. 

As a repeated use closure, the product of the invention provides a 
ventilated, easily alignable seal. As the bands of loops and fastener elements are 

25 relatively wide, there is no need for accurate alignment to form a reliable closure. 
The closure is able to accommodate a fair amount of dirt or debris without losing 
its function as a closure, making it particularly applicable as a closure for bags 
containing granular or powder substances. In addition, the natural porosity of the 
closure can provide some degree of filtering of airborne dust Such a ventilated 

30 closure can be particularly desirable in cargo containers of airplanes in order to 
accommodate pressure changes, and, by its venting action, may help to avoid 
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moisture buildup to keep produce and other such items fresh. The groove and rib 
tear strip molded into the center of the closure strip in some cases advantageously 
maintains, an airtight seal until the bag is initially opened. The continuous closure 
strip provided by the invention is readily adaptable to standard bag-making 
5 equipment and, in many instances, is directly weldable to compatible bag 

materials. These advantages accrue to bags produced according to the invention 
and having such a repeated use closure. 

If made of an appropriate width, the closure strip of the invention can be 
folded and sealed to itself to form an enclosed bag. 

10 By employing a very light, non-woven loop material and integrally 

molded fastener elements in several instances, the resulting product is relatively 
inexpensive and flexible. 

The product of the invention is also useful in other applications, either as 
a packaging closure or as a general purpose fastener. Encapsulating fibers of the 

1 5 loop material in a predetermined pattern of alternating regions of light and heavy 
encapsulation can produce regions of particularly high loft in which hook- 
engageable fibers are particularly well-presented for engagement. 

As a method of producing fastener products, the invention also provides a 
reliable method of securing very lightweight loop materials to the front face of a 

20 resin substrate having fastener elements, in many cases without adhesives and 
while the substrate and fastener elements are themselves being formed, 
eliminating a post-forming attachment step. The method does not require the 
loop material to have a variable fiber density to provide for variable resin 
penetration, and can therefore accommodate and locally bond loop materials 

25 having a homogeneous fiber density. As fibers of the loop material are, in many 
instances, directly encapsulated within resin of the substrate, undesirable 
delamination of loop material from the substrate is avoided during high peel 
loads. And, as the fastener elements are, in many cases, integrally molded with 
the substrate, delamination between the fastener elements and the substrate is also 

30 avoided. The fastener elements and resin substrate (including any tear strip 

features such as ribs and grooves appropriate for closure strips) can be molded in 
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a single continuous process from the same flow of resin, with the loop material 
fed right through the substrate-forming gap or nip on the side of the resin 
adjacent the fastener element-forming mold roll. 

By appropriately controlling the forming speed and resin temperature and 
5 pressure (the optimal values of which are interdependent and will depend on the 
type of resin employed and the geometry of the product, as will be understood by 
those of normal skill in the art), the resulting penetration of substrate resin into 
the loop material may be controlled so as to not completely flood the exposed 
surface of loops with resin. In many applications, the use of appropriately 

1 0 contoured staking rings in the region of the mold roll adjacent the loop material 
can help to form a pattern of lofted regions of loop material, which are less 
penetrated by resin than other areas. Such lofted regions can extend loops for 
ready engagement by fastener elements. 

The apparatus of the invention can provide an efficient means of carrying 

1 5 out the steps of the inventive method described above, to produce a continuous 
strip of fastener product. 

Other features and advantages will be apparent from the following 
detailed description and attached drawings, and from the disclosures of our 
earlier U.S. patent applications incorporated by reference above. 

20 Other features and advantages of the invention will be apparent from the 

following description of embodiments, and from the claims. 


BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a composite touch fastener in the form of a 
closure strip. 

25 Figs. 1A and 1H are enlarged views of areas 1 A and 1H, respectively, in 

Fig. 1. 

Figs. IB through 1G illustrate the structure of area 1 A in various other 
closure strip embodiments. 
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Fig. 2 A illustrates the application of fill-shifting loads in a bag having the 
closure strip of Figs. 1 and IB. 

Fig. 2B illustrates the application of peel force to the closure strip of Figs. 
1 and IB. 

5 Fig. 2C illustrates another closure strip configuration providing an 

inner/outer peel preference. 

Fig. 3 is a cross-sectional view of the closure strip, folded and installed at 
the opening of a bag in a sealed condition. 

Figs. 4A and 4B illustrate a bag with the closure strip of Fig. 1 , in sealed 
1 0 and opened conditions, respectively. 

Fig. 5 is an enlarged cross-sectional view of the outer edge of the closure 
strip being grasped to open the bag. 

Fig. 6 is a perspective view of a closure strip having a paper backing. 
Fig. 7 illustrates a first method and apparatus for forming composite touch 
15 fastener tapes, such as the closure strips of Figs. 1 and 6. 

Fig. 8 is an enlarged, unsealed view of the forming nip of the apparatus of 

Fig. 7. 

Fig. 9 is a highly enlarged view of the loop material securing region of the 
nip of Fig. 8. 

20 Fig. 9A illustrates an alternative arrangement of the loop material staking 

region. 

Fig. 10 is an enlarged view of a portion of the outer edge of a staking ring. 

Fig. 1 1 illustrates a second method and apparatus for forming composite 
touch fastener tapes, such as the closure strips of Figs. 1 and 6. 
25 Fig. 12 shows a nip formed between a mold roll and a contoured pressure 

roll. 

Fig. 13 is a transverse cross-section of a composite fastener tape formed 
in the nip of Fig. 13. 

Fig. 14 illustrates a first vertical form/fill bag-making apparatus. 
30 Fig. 1 5 illustrates a second vertical form/fill bagging apparatus, 

configured to accommodate the closure strip of the invention. 
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Fig. 15A is an enlarged view of the means for joining the closure strip to 
the bag web in Fig. 1 5, with portions removed to show the configuration of the 
insulator rail and sealing jaws. 

Fig. 16 is a cross-sectional view, taken along line 16-16 in Fig. 15. 

Fig. 16A is a cross-sectional view, corresponding to Fig. 16, with an 
inverted closure strip arrangement. 

Fig. 17 shows a first inverted horizontal form/fill packaging apparatus and 
method, with the closure strip fed into the fin seal between the web flanges. 

Fig. 17A is a cross-sectional view, taken along line 17A-17A of Fig. 17. 

Fig. 18 shows a second inverted horizontal form/fill packaging 
configuration, with the closure strip wrapped about the web flanges. 

Fig. 18A is a cross-sectional view, taken along line 18A-18A of Fig. 18. 

Fig. 19 shows a third horizontal form/fill packaging method, with the fin 
seal formed on the underside of the packages. 

Fig. 20 shows an apparatus and method for forming bags to be filled from 
an open end opposite their closures. 

Fig. 21 is a cross-sectional view, taken along line 21-21 in Fig. 20. 

Fig. 22 is an enlarged view of area 22 in Fig. 20, showing the 
configuration of the closure as applied to the web. 

Fig. 23 shows one configuration of an edge seal formed between two 
adjacent bags in the process of Fig. 20, for forming exposed closure pull tabs. 

Fig. 24 illustrates opening a bag with an exposed closure pull tab, such as 
formed from the edge seal configuration of Fig. 23. 

Fig. 25 shows another method for forming pouches, in which the closure 
strip is bonded to the edges of a sheet of bag film as the film is folded. 

Fig. 26 illustrates making recloseable bags from two parallel plastic webs 
and a closure strip. 

. Fig. 26A shows a bag.made by the process of Fig. 26. 

Fig. 27 shows a package having a broad closure strip displaying consumer 
information. 
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Fig. 28 is a transverse cross-section through the closure strip included in 
the package of Fig. 27. 

Figs. 29 and 30 are enlarged views of areas 29 and 30, respectively, in 

Fig. 28. 

5 Fig. 31 is a cross-section through a bag having a closure strip with 

exposed loop-engageable elements extending from an outer bag surface. 

Fig. 32 illustrates a method and apparatus for forming the closure strip of 
Fig. 31. 

Fig. 33 is a partial outer view of an upper corner of a pouch having a 

10 recloseable top. 

Fig. 34A is a side cross-sectional view of the pouch of Fig. 33, taken 
along line 34 A, showing the structure and attachment of the closure strip. 

Figs. 34B and 34C sequentially illustrate the opening and reclosing of the 
pouch of Fig. 34 A. 

1 5 Fig. 35A is a cross-sectional view through the closure end of a roll-top 

bag. 

Figs. 35B through 35D sequentially illustrate the opening and reclosing of 
the bag of Fig. 3 5 A. 

Fig. 36 is a cross-sectional view through the closure end of a bag with an 

20 inverted closure. 

Fig. 37 illustrates a method and device for attaching the closure strip to 

the bag of Fig. 36. 

Figs. 38A-38C show rolled bag films with pre-applied closures, in various 
configurations. 

25 Fig. 39 is a perspective view of a reclosable bag. 

Fig. 40 illustrates the bag of Fig. 39 being opened by pinching and 
pulling. 

Fig. 41 A is a cross-sectional view of the closure end of the bag, taken 
along line 41 A-41 A in Fig. 39. 
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Fig. 4 IB shows the bag cross-section of Fig. 41 A with the bag initially 
opened and then folded about the opening to engage the fastener elements of the 
closure. 

Fig. 42 illustrates the closure, in transverse cross-sectional view, before 
5 being attached to bag material. 

Fig. 43 is an enlarged view of area 43 in Fig. 42. 
Fig. 44 is a cross-sectional view, taken along line 44-44 in Fig. 43. 
Fig. 45 is a cross-sectional view similar to Fig. 41 A but of a bag having 
an edge pull tab along the lower closure edge. 
10 Fig. 46 is a perspective view of another bag, having a front face pull tab. 

Fig. 47 shows a bag having a closure tear rib with a graspable end. 
Fig. 48 illustrates a third vertical form/fill bagging apparatus and method, 
in which the closure strip is applied to the bag film before the film is wrapped 
about the forming head. 
1 5 Fig. 49A is a cross-sectional view, taken along line 49A-49A in Fig. 48. 

Fig. 49B is taken from the same perspective as Fig. 49A, with a different 
closure strip configuration. 

Figs. 50A and 50B show closure strips with peelable seals. 
Fig. 5 1 shows a hook-to-hook engagement between facing bands of 
20 oppositely-directed, hook-shaped fastener elements. 

Fig. 52 is a cross-sectional view, taken along line 52-52 in Fig. 51. 


DESCRIPTION OF EMBODIMENTS 

Referring to Fig. 1, a lengthwise-continuous closure strip 100, such as for 
25 sealing a bag, consists of a thin, sheet-form resin substrate 102 with lengthwise- 
continuous, parallel bands 104 and 106 of loops and fastener elements, 
respectively, on its front face 108. Bands 104 and 106 are equally spaced from 
the center "C" of the closure strip, such that when the strip is folded 
longitudinally at "C" to cover front face 108, the fastener elements of band 106 
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engage and retain the loops of band 104 to form a releasable fastening. The 
fastener elements 1 10 of band 106 are integrally molded with and extend from 
front face 108. In this embodiment, these fastener elements are in the form of J- 
hooks that extend, in rows, along the length of the closure strip. Some of the J- 

5 hooks face in opposite directions along the strip. Other fastener element shapes 
may also be employed, including those that overhang the substrate 1 02 in a 
widthwise direction. A suitable fastener element shape is the CFM29 hook shape 
(of about 0.015 inch in height), available in various products sold by Velcro USA 
in Manchester, New Hampshire. 
1 0 Band 1 04 of loops consists of a preformed, non-woven web of polymer 

fibers, which may include a stabilizing binder, and which are bonded to front face 
108 of substrate 102 at various points across the width and length of the web. 
Suitable loop materials include those disclosed in U.S. Patent application 
08/922,292, and in the related PCT patent application PCT/US98/18401, filed as 

1 5 a continuation in part of the foregoing application, the entire disclosures of which 
are hereby incorporated by reference as if fully set forth. 

Preferably, the non-woven loop material in band 104 is very thin, such as 
less than about 0.040 inch thick (more preferably, less than about 0.020 inch 
thick), with web fibers held in a transversely stretched condition and freestanding 

20 loop structures extending from its exposed surface. As discussed in the above- 
referenced patent applications, the loop structures extend from associated knots in 
the stretched web, which may be stabilized by liquid binder wicked into the knots 
and cured. Between knots, the thin fiber mat is not very dense and is sheer 
enough to permit images to be readily seen through it. Overall, the loop material 

25 has a basis weight (in its preformed state, including any pre-applied binder) of 
less than about 4 ounces per square yard (136 grams per square meter), preferably 
less than about 2 ounces per square yard (68 grams per square meter). Other 
details of this loop material may be found in the above-referenced applications. 
For applications in which the loop material is partially penetrated by resin of the 

30 substrate as the substrate is formed (as discussed below), the needled loop 
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material is preferably only stretched in a transverse direction only about 22 
percent to leave a fair amount of loft and avoid total penetration. 

In some instances, loop material 104 is partially encapsulated directly in 
resin of the substrate as the substrate is formed in a continuous molding process 

5 (described below). In other cases, it is bonded to the formed substrate, either by 
ultrasonic bonding, welding, or adhesives. 

Some lightweight knits are also suitable loop materials for certain 
applications. Examples of such knits are Product 1 9902 from Guilford Knits in 
Greenville, South Carolina, which is of polyester fibers and has a basis weight of 

1 0 only about 1 .6 ounces per square yard. For a heavier knit, we prefer Guilford's 
Product 19029, a nylon knit of about 3.3 ounces per square yard. Lightweight 
knit products are also available from TYBOR in Spain, and MIZARD in Italy. 

Figs. 1 A through ID illustrate various patterns of variable bonding 
between loop material 104 and substrate 102. Such variable bonding patterns 

1 5 correspond, in some cases, to variable resin penetration into the web of the loop 
material, which may be achieved by employing different arrangements of staking 
rings and/or barrier materials between the loop material and substrate, both of 
which are discussed further below. In Fig. la, loop material 104 is only fully 
penetrated by substrate resin in narrow edge regions 1 14, and is less penetrated at 

20 its center. For instance, if loop material is about 3/4 inch wide (W L ), then fully 
penetrated edge regions 1 14 may have a width of only about 1/8 inch (w c ). The 
center region of the loop material is less penetrated and gently arches away from 
the substrate, presenting the loops for engagement. The inclined sides of the 
center arch can also help to enhance the peel strength of the fastening at the edges 

25 of the loop material, as they resolve a small component of the peel force in a 
tangential, or shear, direction. 

In Fig. IB, the loop material is fully bonded to the substrate in narrow 
bands 1 16 spaced inward from its edges, leaving edge regions 118 relatively 
lightly bonded, or even loose. One advantage of this bonding pattern is that the 

30 inner edge region 1 1 8 on the inside of the associated bag helps to deflect 

separation loads caused by shifting bag contents, which would otherwise generate 
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high peel forces between the fastener elements and the loops, into separation 
forces between the loop material and substrate (as illustrated in Fig. 2A). The 
high bonding strength of inner band 1 1 8 helps to avoid delamination of the loop 
material from the substrate. Another advantage of this bonding pattern is that it 
enhances initial peel strength of the fastening, as the outer edge region 1 18 of the 
loop material follows the fastener elements during peel until it is separated in 
shear (Fig. 2B). 

Having only one inner edge region 118 unbonded can in some instances 
provide better inner opening resistance (e.g., from content shifting) than having 
both inner edge regions free. We presently prefer to leave only the edge of the 
loop side of the closure strip unattached to the bag web in most cases, as shown 
in Fig. 3 1 (discussed below), with the hook side edge bonded to the inner surface 
ofthebagweb. 

Another closure arrangement for providing good resistance to being 
opened from inside the bag but readily opened from outside the bag is shown in 
Fig. 2C. All of the hook elements 250 are arranged with their loop-engaging tips 
facing the inside of the bag, providing a difference in inside and outside peel 
resistances. With the hooks fully engaging the loops of loop material 252, peel 
forces applied to the closure by movement of bag contents in the direction of 
arrow "A" are resisted to a greater degree than user-applied peel forces in the 
> direction of arrow "B". 

The pattern of variable bonding shown in Fig. 1C creates transverse 
pillows 120 of relatively lightly bonded, or loose, loop material separated by 
transverse bands 122 of relatively more fully bonded (e.g., more deeply 
encapsulated) loop material. The loftiness of pillows 120 is exaggerated for 
illustration. This pattern provides some of the peel-enhancing and load-shifting 
advantages of the pattern of Fig. IB, due to the "free" pillow ends along the inner 
and outer edges of the loop material. 

Fig. ID illustrates a bonding pattern with longitudinal pillows 124 of 
relatively lightly bonded, or loose, loop material, separated by longitudinal bands 
126 of relatively more folly bonded (e.g., more deeply encapsulated) loop 
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material. Again, the loftiness of the pillows is exaggerated for illustration. Fig. 
IE is a variation of the pattern of Fig. ID, with each longitudinal band of more 
fully bonded material separated into longitudinally alternating regions of light 
and heavy bonding. The regions of light and heavy bonding are staggered across 
5 the loop material, producing a checkerboard pattern of lofted loop pillows. In the 
pattern illustrated in Fig. IF, the center region of loop material 104 is heavily 
bonded to the substrate about the peripheries of spaced apart, circular lofted 
regions 125 which are less firmly bonded. The exposed surfaces of the lofted 
loop pillows 125 extend outward to present loops for engagement. Other shapes 

10 of lofted regions 125, such as ovals, may also be employed. One of the edge 

regions of the loop material of Fig. IF is similar to the edge regions shown in Fig. 
IB, while the other forms transverse pillows similar to those of Fig. 1C. Fig. 1G 
shows a bonding pattern with edge regions 128 of alternating light and heavy 
bonding, and a center region bonded in only isolated regions 130. The bonding 

1 5 patterns described above may be mixed and varied for different applications, as 
required. 

As an alternative to feeding a preformed sheet of loop material into a 
forming nip to create the loop band 104 of the closure strip, engageable loops 
may be formed subsequent to forming the base of the closure strip by stitching 

20 loops directly into the base (as in a MALAMO process), or by bonding a strip of 
loop material to the face of the closure strip. 

Referring back to Fig. I, molded into the front face 108 of substrate 102 
along its center is a hump-shaped longitudinal rib 132 between a pair of grooves 
134 molded into front face 108. As shown in Fig. 1H, one example of this rib 

25 132 has a height of about 1/32 inch and a width of about 1/32 inch at its base. 

The rib may have a hump-shaped profile, as shown, or a rectangular cross-section 
with parallel sides. The rib is preferably longitudinally continuous, as shown, but 
may alternatively be formed as a row of appropriately shaped protrusions. At 
least one of the flat regions 135 between grooves 134 and the loop and hook 

30 bands 104 and 106 in Fig. 1 contains, in some cases, a layer of adhesive such as a 
pressure sensitive adhesive (not shown), for providing a reclosable seal for 
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applications where a resealable opening is desired. In these instances surfaces 
135 provide an airtight, non-ventilated seal when the bag is closed, and 
supplement the mechanical closure strength of the hook and loop fasteners. 
Preferably, an adhesive is employed which has been compounded so that it sticks 
5 primarily only to itself or to the opposing face of the substrate, so as to not pick 
up excessive debris from the bag contents. In other, non-illustrated 
embodiments, either grooves 134 or rib 132, or both, are formed on the back face 
of the substrate, opposite the fastener elements and loop material. 

The formed closure strip 100 is permanently installed at the openable end 

10 of a bag by attaching edge regions 1 36 of the closure strip to outer edges of the 
bag at its opening, with the loop and hook bands facing each other, as shown in 
Fig. 3. The bag may be attached to the back face of the closure strip as shown, in 
which case edge regions 136 are defined on the back face of the closure strip, or 
on the front face, with the edges of the bag on the inside. Methods of attaching 

1 5 the closure strip to the bag include, but are not limited to, welding, gluing, 

adhering or stitching. One preferable method of attaching a closure strip to a bag 
of a compatible resin is by directly welding the resin of the closure substrate to 
the resin of the bag, as discussed below. In this manner, polyethylene closure 
strips may be readily welded to polyethylene bags. 

20 Fig. 4A illustrates a sealed bag 1 38 having a polyethylene body 140 

welded to closure strip 100 across its openable end. Preferably, the thickness of 
the substrate of the closure strip is about the same as the thickness of the material 
of the bag body, in the range of 0.002 to 0.005 inch. Substrates of up to at least 
0.015 inch in thickness, however, may be produced by the methods described 

25 below. To initially break the seal and open the bag, the outer fold of closure strip 
100 is grasped and pulled, thereby tearing the folded edge from the bag from one 
end of the bag to the other, as shown in Fig. 4B. In grasping the outer fold of the 
closure strip, the middle rib 132 is grasped between the thumb and forefinger. 
Rib 1 32 thus provides an edge of increased thickness for easy grasping. As the 

30 folded edge of the closure strip is torn away, the closure strip tears along grooves 
134. Grooves 134 function as frangible tear points for initially opening the 
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associated bag, and may be straddled by an associated local thickening of the 
substrate, such as in the form of ribs or rows of raised bumps (not shown) to 
direct the propagation of the tear along the grooves. 

Preferably, the resin of the substrate of the closure strip is compatible with 
the resin of the bag body, to enable direct welding of the two together. In 
situations where this is not practical, a separate layer of a bag-compatible 
material may be provided on the closure strip. For example, a layer of paper 142 
may be bonded to either the front face of the closure strip (e.g., in edge regions 
136 in Fig. 1), or across the back face of the closure strip as shown in Fig. 6, or 
along just the edges of the back face of the closure strip (not shown). The paper 
142 may be directly bonded to the resin of the substrate (e.g., during the forming 
of the substrate, as described below), or joined with adhesive after the substrate is 
formed. 

Fig. 7 illustrates one method and apparatus for producing the above- 
described closure strips. The method builds upon the continuous extrusion/roll- 
forming method for molding fastener elements on an integral, sheet-form base 
described by Fischer in U.S. Patent 4,794,028, and the nip lamination process 
described by Kennedy, et al. in U.S. Patent 5,260,015, the details of both of 
which are incorporated herein by reference. The relative position and size of the 
rolls and other components is not to scale. An extrusion head 1 50 supplies a 
continuous sheet of molten resin to a nip 152 between a rotating mold roll 154 
and a counter-rotating pressure roll 1 56. Mold roll 1 54 contains an array of 
miniature, fastener element-shaped mold cavities extending inward from its 
periphery (not shown) for molding the fastener elements. Pressure in nip 152 
forces resin into the fastener element cavities and forms the substrate. The 
formed product is cooled on the mold roll until the solidified fastener elements 
(e.g., hooks) are stripped from their fixed cavities by a stripper roll 158. Along 
with the molten resin, a continuous strip of loop material 160 (which becomes 
loop band 104 in Fig. I) is fed into nip 1 52, where it is partially impregnated by 
resin and becomes permanently bonded to the front face of the substrate. Thus 
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the product 1 62 that is stripped from the mold roll includes both fastener 
elements and loops. 

For higher production rates, two or more widths of closure strip may be 
simultaneously produced on a single mold roll, and later split and spooled. 
Referring also to Fig. 8, two strips 160 of loop product are fed in parallel into 
positions 164 along nip 152. Molten resin is introduced across the entire nip, 
forming two bands of hooks in regions 166. Mold roll plates of appropriate 
widths and edge configurations are arranged to produce the ribs and grooves at 
the center of each closure strip. A splitting channel ring 168 at the center of the 
mold roll produces a splitting channel in the product, along which the resulting 
tape is split by a blade 170 (Fig. 7; either stationary or rotating) into two separate 
runs of closure strip which are separately spooled. In some configurations, a 
wide section of the mold roll surface is defined by a single, solid roll sleeve 
having a profiled outer surface for forming one or more of the series of features 
extending along the closure strip. For instance, in one arrangement, the entire 
width W A of the mold roll surface between the hook bands is defined by a single 
sleeve having a ground circumferential profile defining all features between the 
hook bands. When thin staking rings (discussed below) are employed in the loop 
material regions 366, widths W B and W c of the mold roll surface are preferably 
formed by solid, wide mold roll sections. Employing such wide plates provides 
additional resistance to mold roll bending loads caused by molding nip pressures, 
enabling wider product widths to be formed without excessive product thickness 
variations. 

Fig. 7 also indicates several variations of the above-described method. 
For instance, rather than introduce the loop material 1 60 through nip 1 52 and 
thereby join it to the substrate as the substrate is molded, the loop material may 
be joined to the substrate after the substrate has been formed, such as is indicated 
by the run 160' of loop material shown in dashed outline. In this case, front face 
idler 172 is heated and has a contoured surface for producing the desired pattern 
of bonding between the loop material and the substrate. Paper may be joined to 
the back face of the substrate, to produce the product shown in Fig. 6, by either 
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running a strip 174 of paper through nip 152 on the pressure roll side of the resin, 
or by adhering adhesive-coated paper 174' to the formed substrate either at 
stripping roll 1 58 or at idler 1 76. In some cases, adhesive-coated paper 1 74 1 
includes a transfer coating, such that its paper backing may be peeled from the 
5 adhesive on the back of the product to secure the back of the final product to a 
supporting surface. The adhesive applied to the back of the product in this 
manner may be either a pressure-sensitive or heat-activated adhesive, for 
instance. For decreasing the permeability of the final product, a second flow of 
resin (either molten or in the form of a film) may be added to the nip against 

1 0 pressure roll 1 56, as strip 1 74 is shown, to form a backing on the final product. 
For instance, a layer of polyester may be added to reduce the permeability of a 
polyethylene closure strip, such as for packaging certain foods. Adding a strip of 
barrier material 178 between the loop material and the molten resin optionally 
controls the pattern of penetration of resin into the loop material in nip 152. 

1 5 Barrier material 1 78 is, in some instances, a perforated paper or film that allows 
resin to pass into the loop material in selected regions but inhibits its flow into 
other regions, such as for producing the bonding pattern of the center region of 
loop material shown in Fig. 1G. The barrier material may also be a homogeneous 
sheet of material having a high porosity, equally limiting the penetration of resin 

20 into the loop material across the width of the barrier material. Rather than be 

introduced as a separate sheet, in some cases the barrier material is pre-applied to 
the surface of loop material 1 60 and may be in the form of a binder located in 
discrete areas of the loop material and locally encapsulating fibers of the loop 
material, for instance. In many cases, the barrier material is narrower than the 

25 loop material, and centered along the width of the loop material, to enable full 
penetration of resin into the edges of the loop material. In some cases, however, 
as to produce the bonding pattern of Fig. IB, for instance, thin strips of barrier 
material are run into the nip along the edges of the loop material to inhibit the 
bonding of edge regions 118 (Fig. IB) to the substrate. Other arrangements of 

30 barrier and loop materials, and resulting bonding patterns, will be apparent upon 
reading this disclosure. In all cases in which the barrier material becomes 
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permanently bonded to the substrate and therefore becomes an integral part of the 
final product, it should be selected for its low material cost and weight. 

Fig. 9 illustrates the bonding of the loop material 1 60 to the resin of the 
substrate in area 164 of nip 152 (Fig. 8). "Staking" rings 1 80 on either side of a 
5 reduced diameter plate 182 engage the edges of the loop material to locally hold 
the edges of the loop material against the resin of the substrate as the resin forms 
the substrate under nip pressure, thereby ensuring heavy penetration of the loop 
material in predetermined areas along its edges. This configuration shown in Fig. 
9 produces the bonding pattern illustrated in Fig. 1 A, the staking rings 1 80 

1 0 forming heavily bonded edge regions 1 1 4, the width w e corresponding to the 
width of the staking ring. The staking rings may extend slightly beyond the 
nominal mold roll diameter, as shown in Fig. 9, or be flush with adjoining mold 
roll rings (as shown in Fig. 9A, for example). 

To form a row of heavily bonded points separated by regions of lower 

1 5 resin penetration, some staking rings 1 80 have a contoured outer edge as shown 
in Fig, 10. A series of protrusions 1 84 extending beyond the nominal diameter D s 
of the staking ring cause the resin to locally penetrate farther into the loop 
material. In this example configuration, D s is 9.968 inches, the height (h s ) of 
each protrusion 1 84 is 0.014 inch, and the inner and outer radii (R) at the flank of 

20 each protrusion is 0.015 inch. The protrusion pitch (P s ) is 0. 190 inch, and the 
length of the flat between protrusions (w f ) is 0.130 inch. The dimensions of the 
protrusions are selected to attempt to optimize the maximum approach angle af of 
the protrusion flank with respect to a local ring tangent. A steep approach angle 
(i.e., an abrupt change in ring diameter) can cause a sharp local increase in nip 

25 pressure and an undesirable local flooding of the front side of the loop material 
with resin. Such flooded areas can create local "depth stops" to mating fastener 
elements, reducing the fastener element penetration into the loop material. A 
zero approach angle (i.e., no protrusions) would result in a homogeneous resin 
penetration beneath the staking ring, which may not be as desirable as local loop 

30 material "pillowing" (discussed above) in some applications. The maximum 

approach angle ar in the illustrated staking ring embodiment is about 40 degrees. 
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A shallower angle (e.g., of about 30 degrees) may be preferable in some cases, as 
may a longer spacing w r between protrusions to provide longer, lofted pillow 
regions. 

Fig. 9A shows a staking ring configuration for producing the bonding 
5 pattern shown in Fig. IE. Staking rings 1 86 having the profile shown in Fig. 10 
are stacked together with staggered protrusions, such that the pattern of heavily 
bonded regions resembles a checkerboard with elongated "pillows" extending 
outward between the heavily bonded regions. The width w s of each ring is about 
0.018 inch. 

10 This in situ staking method for attaching loop material to the resin of a 

fastener substrate as the substrate is being formed has broad applicability to the 
production of composite touch fasteners. For example, Fig. 12 shows a nip 152* 
between a mold roll 1 54' and a pressure roll 1 56'. Mold roll 1 54* contains many 
thin fastener element molding rings 214, which may be alternated with spacer 

1 5 rings (not shown), to integrally mold fastener elements extending from one side 
of a sheet- form base as taught by Fischer. In this case, however, pressure roll 
1 56 f has a pattern of protrusions 216 extending from its otherwise smooth 
surface. The protrusions locally narrow gap 152' in discrete regions, causing a 
variation in nip pressure during formation of the fastener tape. Running a fibrous 

20 preformed material through the nip against the pressure roll with the molten resin, 
as taught by Kennedy, et al., will, in this configuration, cause fibers of the 
preformed material to be encapsulated more fully in the resin in areas 
corresponding to protrusions 216. This in situ "staking" method is particularly 
useful when the fibrous preformed material is a very porous, thin material such as 

25 a needled non- woven web with a low basis weight. The pattern of protrusions on 
the pressure roll is selected to form an inverse pattern of lofted "pillows" of loop 
material at most only partially encapsulated in the substrate resin. 

Fig. 1 3 is a transverse cross-section of a composite fastener tape 2 1 8 
produced in this fashion, having an array of hook-shaped fastener elements 220 

30 extending from one side of the substrate 222, and a lightweight, non-woven web 
of loop material 224 permanently bonded to an opposite side of the substrate. 
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Loop material 224 is coextensive with the substrate in this case (i.e., it extends 
across the full width of the substrate), but is ftilly encapsulated in substrate resin 
only in discrete regions 226. Between regions 226, the loop material forms the 
above-described "pillows" 228, or lofted regions, which are not fully 
5 encapsulated in resin. The loft of pillows 228 enables the heads of fastener 
elements 220 to penetrate the loop material and engage individual fibers during 
fastening. A similarly contoured pressure roll 156' (Fig. 12) may also be 
employed to attach a strip of loop material to the fastener element side of a 
fastener tape. 

1 0 Fig. 1 1 illustrates an alternative method and apparatus for forming the. 

above-described closure strips. The contoured surface of an extrusion head 1 88 
(sometimes called an injection head) is placed adjacent a mold roll 154 (with 
fixed fastener element molding cavities as described above with respect to Fig. 
7), and a continuous flow of molten resin is injected under pressure into the gap 

15 190 defined between head 1 88 and mold roll 1 54, filling the fastener element 
cavities and forming the front and back faces of the substrate. The configuration 
and construction of mold roll 154 is the same as is shown in Fig. 8, in which 
member 156 may be taken to be the adjoining extrusion head. The strip 160 of 
loop material is fed through a predetermined region of gap 190, and held up 

20 against the surface of mold roll 154 by resin pressure in the gap. In this manner, 
the loop material is partially impregnated with substrate resin and permanently 
bonded to the front face of the substrate. In applications where it is not possible 
to fill the fastener element cavities without completely saturating the loop surface 
of the loop material with resin, a strip of barrier material 1 78 may be fed through 

25 gap 190 between head 188 and loop material 160. Barrier material 178 is 

discussed in more detail above with respect to Fig. 7. For some applications a 
strip 174 of paper or other suitable backing material is laminated to the back face 
of the substrate while the molded product is retained on mold roll 154, by 
pressure supplied by a pressure roll 192, as shown in dashed outline. 

30 Alternatively, a strip of adhesive-coated paper 174' may be adhered to the formed 
substrate either at stripping roll 1 58 or at idler 1 76. 
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Fig. 14 illustrates an inverted vertical form/fill (VFF) method and 
apparatus for forming and filling bags (such as bag 138 of Fig. 4A). Closure strip 
100 and a sheet of bag material 194 are each folded and fed about a longitudinal 
mandrel 196, with their edges overlapping at two points. In the embodiment 
5 shown, both the bag material 194 and the substrate of closure strip 100 are 
polyethylene. Two heated rollers 198 (only one visible from the perspective 
illustrated) weld the edges of the closure strip and bag material together to form a 
continuous tube 200 with two longitudinal sealed seams. In the apparatus shown, 
tube 200 extends upward through a lower sealing/cutting device 202 and an upper 

1 0 sealing device 204. In the bag forming and filling sequence, tube 200 is 

advanced upward until its open end is aligned with upper sealing device 204. 
Lower sealing/cutting device 202 then forms a transverse seal across the tube to 
form one sealed side of the resulting bag. The bag is then filled from above, 
through the still open end of the tube, with material supplied through chute 206. 

1 5 After a predetermined amount of material has been released into the bag, the open 
end of the tube is sealed by upper sealing device 204 to form a sealed bag 138, 
which is then severed from tube 200 by cutting the tube just below the previously 
formed transverse seal by lower sealing/cutting device 202. The resulting bag 
138 has one edge 208 of folded bag material 194, two sealed edges 210, and one 

20 edge 212 of folded closure strip 100. Other methods of sealing closure strips to 
bag materials are known to those of normal skill in the art of bag making. For 
instance, for sealing the paper-covered surface of closure strip 100' (Fig. 6) to a 
paper bag material 194, a layer of adhesive would normally be applied between 
the overlapping paper edges of the closure strip and bag material. 

25 Fig. 1 5 illustrates a modification to a more common VFF machine 

configuration, for continuously securing the above-described closure strip to a 
flow of bag-forming web during the forming and filling of individual bags. The 
bag-forming web consists of a thin sheet of thermoplastic film 254 which is 
shaped into a tube by being fed over a filling tube 256, which has an upper funnel 

30 end 258 through which contents are discharged to fall into individual bags 

formed of the film. Film 254 is fed from a roll (not shown) over an attitude roller 
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260, and guided onto the fill tube by curved guide forms 262. In some cases, the 
film is advanced continuously and the transverse sealing jaws 264 (described 
below) reciprocate vertically, traveling with the film during the sealing/cutting 
process (as indicated by arrows 265); in other cases the film is advanced 
5 incrementally and the transverse jaws remain within the same horizontal plane. 

As film 254 is formed into a tube, its two longitudinal edges 268 form 
flanges extending generally radially from the tube, between which a continuous 
length of closure strip 266 is fed in a folded condition, such that the edge regions 
of the web film lie at least partially against the outer sides of the closure strip in 

1 0 face-to-face relation, but do not overlap the folded edge of the closure strip. 

Guide rollers 270 above the closure sealing bars 272 maintain the adjacency of 
the sides of the closure strip and the film edges. Closure strip 266 is fed over a 
contoured insulating rail 274 extending longitudinally along the fill tube from 
above guide rollers 270 to below closure sealing bars 272. As shown in Figs. 

15 1 5 A and 1 6, insulating rail 274 has a longitudinal groove along each of its sides. 
One groove accommodates the loop material 104 so as to avoid crushing the 
extended engageable loops, and the other groove receives the hooks 106 of the 
closure strip, helping to guide the closure strip through the sealing process. Rail 
274 also has a notch extending along its distal end, for accommodating the 

20 middle grasp rib 132 of the closure strip. The primary purpose of insulating rail 
274 is to inhibit undesired welding of the inner sides of the closure strip together 
as the edges of the bag film are welded to the outer surfaces of the closure strip 
by closure sealing bars 272 (see Fig. 16). When not employing an insulating rail, 
the closure strip may be configured to utilize the insulating properties of the loop 

25 material to avoid permanent welding together of the inner surfaces of the closure 
strip, as discussed more fully below. 

Closure strip 266 may either be spooled from roll 276 over guide roll 278 
in a folded condition, as shown, with its hooks and loops engaged and then pulled 
over insulating rail 274, thus separating the hook and loop sections of the closure 

30 strip, or the closure strip may be spooled flat and then folded about the insulating 
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rail, thereby avoiding having to disengage the hook and loop sections in the 
process. 

Closure sealing jaws 272 each have a longitudinal groove adjacent the 
longitudinal grooves of insulating rail 274, such that the heated sealing jaws 
5 slidingly contact the film edge regions only on either side of the hook and loop 
bands of the closure strip, sealing the film to the closure strip in two discrete 
bands on each side of the closure strip. Sealing jaws 272 have appropriate 
heating elements embedded within them (not shown) to maintain the sealing 
surfaces at a predetermined, elevated temperature. To leave the inner edge of the 

10 loop side of the closure strip free from the film to form an anti-peel flap (as 

discussed above with respect to Figs. 2A and 2B), the sealing jaw 272 on the loop 
side of the closure is at least partially recessed, as shown, to avoid bonding the 
inner edge of the loop side of the closure strip to the bag film. To form an even 
wider anti-peel flap, the sealing jaw 272 on the loop side of the closure may be 

1 5 configured to contact the bag film only outboard of the band of loop material 104. 

Immediately below the lower edges of sealing jaws 272, insulating rail 
274 terminates and the hook and loop bands of the closure strip are pressed 
together between a pair of rollers 280, just above the lower end of fill tube 256. 
After a selected amount of contents have discharged through the lower 

20 end of the fill tube, transverse sealing jaws 264 come together about the bag film 
and closure strip and form two parallel, transverse seals 284, each of which will 
form the sealed edge of a bag. As jaws 264 travel with the advancing film, a 
cutting knife 282 within the jaws severs the film and closure strip between the 
transverse seals 284. When jaws 264 open at the end of the sealing cycle, a fully 

25 formed, filled and severed bag 286 is complete. 

Fig. 16A shows another configuration of sealing a closure strip 288 to 
edge regions of a film web 254 as the film web is fed about a fill tube 256, for 
creating what we call an inverted closure having free outer edges and a recessed 
center portion. In this configuration the closure strip is guided over a separate 

30 insulating rail 290 that extends between the film edges and the opposing sides of 
the closure strip, similar in cross-section to the insulating rail of Fig. 16 but in 


WO 00/27721 


PCT/US99/26261 


51 


opposite orientation. In this case closure strip 288 is provided with a center tear 
notch 292, rather than a center rib, along which the closure is burst to initially 
open the bag. In the bag formed with this style closure, the hook and loop 
elements are not exposed to the bag contents prior to the initial opening, and the 
5 center portion of the closure strip provides a tamper-evident seal. Closure strip 
288 is permanently sealed to the bag film by heated sealing jaws 272 1 which are 
similar in construction to sealing jaws 272 of Fig. 16. 

Figs. 17-19 illustrate three examples of horizontal form/fill (HFF) 
machines and processes featuring the above-described closure strips. Referring 

1 0 first to Fig. 17, a bag film 254 is continuously fed from roll 294 over attitude 

roller 296 and into a forming head 298 shaped to form the film into a rectangular 
tube 300. As with the VFF method described above, the edges of the film are 
brought together to form a perpendicular fin 302 extending from one side of the 
tube. In this case, closure strip 100 is fed from roll 304, folded to engage the 

1 5 hook and loop bands, passed about angled roller 306, and fed into the nip 
between heated fin seal rollers 308 between the edges of the bag film. 
Meanwhile individual products 310 to be packaged (e.g., trays of cookies) are fed 
through the forming head and into film tube 300 at a predetermined spacing and 
rate corresponding to the speed of the bag film. 

20 As shown in Fig. 17 A, the outer surfaces of folded closure strip 100 are 

permanently welded to the extending film flanges forming the perpendicular fin 
302 of the film tube in the nip between fin seal rollers 308. No insulating rail is 
needed between the inner surfaces of the closure strip in this case because the air 
between the hooks and loops extending from the inner surfaces of the closure 

25 strip prevents extensive welding inside the closure strip. With proper adjustment 
of the temperature and pressure of rollers 308, which depends on the type of resin 
employed and the line speed, among other things, at most only a small fraction of 
the heads of hook elements in hook band 106 will be lightly bonded to either loop 
material 104 or the resin in which the loop material is embedded. This small 

30 amount of bonding will advantageously increase the amount of peel force 
required to initially open the package, leaving a sufficient proportion of 
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undamaged hook elements to provide adequate engagement upon reclosure. We 
note that with many hook and loop resins, speeds, temperatures and pressures 
will have to be carefully adjusted and controlled to provide a light bond while 
avoiding rapid progression of hook melting, 
5 Referring back to Fig. 17, diagonal offset folding rollers (not shown) fold 

over the fin seal, and a pair of offset rollers 312 carrying a heated seal bar and 
cutting blade seal the ends of the bags and sever the bags from each other. 

Fig. 18 shows a similar HFF process, in which the closure strip 100 is 
folded over on the outside of both the bag film flanges and a fin seal insulating 

10 rail 3 1 4 that extends to just downstream of heated fin sealing rollers 308. Passed 
around angled roller 306, closure strip 100 is folded within a guide channel 316 
such that the edges of the closure strip overlap the edges of the bag film, as 
shown in Fig. 1 8 A. These overlapped regions are welded together on either side 
of insulating rail 314 by the fin sealing rollers, permanently bonding the closure 

1 5 strip to the bag film. As the fin seal is folded over before passing between offset 
rollers 312, the hook and loop bands of the closure strip are pressed together, 
before the inner surfaces of the bag film flanges are welded together at the end 
seals of the bag. The hook and loop bands may also be welded together at the 
end seals, if desired, by providing sufficient heat, pressure and dwell time of the 

20 portion of the heated sealing bar of the offset rollers that contacts the closure strip 
at the hook/loop interface. 

Fig. 19 illustrates the incorporation of a reclosable closure strip into a 
more common HFF machine configuration, with the longitudinal fin seal 302 
formed on the bottom side of the rectangular film tube 300. As in Fig. 18, 

25 closure strip 100 is folded about the outside of the extended film edge flanges, 
which are separated by an insulating rail (not shown) that extends through the nip 
between the fin sealing rollers 308. 

Fig. 20 shows another application of our closure strip in a bag-making 
process. Closure strip 3 1 8 is differs from the closure strip shown in Fig. 1 only in 

30 that in contains a pull cord 320 (Fig. 22) embedded along its central rib 132. The 
pull cord is configured to tear through the closure strip and bag film 
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longitudinally between the hook and loop bands when pulled transverse to the 
closure strip, and therefore must be of sufficient tensile strength to tear through 
the closure strip resin without breaking. Suitable pull cord materials include 
drawn nylons, such as fishing line, for example. The pull cord is embedded 
5 within the resin of the center closure strip rib by being continuously fed into the 
rib-forming channel 322 of the mold roll (Fig. 8) prior to the introduction of the 
rib-forming resin (such as long the feed path labeled 178 in Figs. 7 or 1 1). 
Appropriate guides (not shown) are recommended to keep the pull cord from 
walking out of the rib-forming channel. 

1 0 Closure strip 3 1 8 is passed around a guide roller 324 to travel with bag 

film 254 onto a folding collar 326 where it is permanently bonded to the film 
under heat and pressure by a sealing shoe 328. As shown in Fig. 21 , sealing shoe 
328 slidingly engages the closure strip along three bands, forming three 
continuous welds 330 between the closure strip and bag film 254. Collar 326 

1 5 supports the bag film against the light pressure applied by the sealing shoe. The 
channels 332 and 334 in the sealing shoe accommodate the hook band 106 and 
center rib 132 of the closure strip, accordingly, and maintain the transverse 
location of the closure strip during bonding. The outer edge of the loop side of 
the closure strip is not welded to the bag film in this instance, to provide an 

20 internal anti-peel flap in the finished bag, as shown in Fig. 22. Other bonding 
configurations are employed for various applications. 

Once welded together, bag film 254 and closure strip 318 are folded along 
their longitudinal centerline and passed between two drive rollers 336 that press 
the hook and loop bands of the closure strip together and ensure an appropriate 

25 crease along the spine of the closure strip. The folding of the bag film and 

closure strip is effected by collar 326 and a creasing idler 338 that runs along the 
center of the closure strip and defines a rim groove 340 for receiving the center 
rib of the closure strip during folding. 

The folded bag film next passes between a pair of reciprocating 

30 sealing/cutting jaws 342 which close against the outer surfaces of the bag film to 
seal the two sides of the folded bag film and the folded closure strip together to 
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form a series of individual pouches, each pouch sealed on three sides and having 
a single open end 344 for subsequent filling. Jaws 342 may be configured to also 
sever the pouches from each other during sealing, or to leave the pouches 
connected in the form of a string of pouches that is readily pulled through an 
adjacent filling/closing station (not shown). 

Fig. 23 gives one example of a pouch side seal configuration formed by 
the jaws 342 of Fig. 20, in which a slot 346 and notch 348 are die-cut within the 
vertical seal formed between adjacent pouches. The heated faces of jaws 342 
form complementary die parts for cutting through the bag film and closure strip 
to form the configuration shown as the inter-pouch seal is formed. The pouches 
are then filled through their open ends, which are subsequently sealed closed. By 
severing the lower segments 350 joining adjacent pouches along centerlines 352, 
extended pull tabs 354 are formed at the edges of each pouch. Each pull tab 354 
contains an end portion of pull cord 320, and provides convenient means for 
grasping and pulling the pull cord through the closure strip along the pouch, as 
shown in Fig. 24. 

In the bag-forming method shown in Fig. 25, closure strip 3 1 8, already 
folded in half, is fed across an angled roller 356 and between the longitudinal 
edges 358 of bag film 254 as the film is folded within collar 326. A pair of 
heated sealing rollers 360 continuously seals the edge regions of the bag film to 
the overlapping closure strip. No insulating rail is necessary as the loop material 
of the closure strip, which in this case is sufficiently wide to extend across the 
entire sealing region, inhibits the bonding of the opposing inner surfaces of the 
closure strip (as discussed further below with respect to Figs. 36 and 37). After 
passing through edge sealing jaws 342, the folded edge 362 of the bag film is 
trimmed away along line 364, leaving the ends of the pouches opposite the 
closure strip open for receiving materials to be packaged. The series of pouches 
may then be spooled into a roll for sale or later filling. 

Fig. 26 shows a method of making bags from two separate sheets of bag 
film and the above-described bag closure strip. Upper and lower plastic films 
368 and 370, respectively, are unspooled continuously, with either a pre-folded 
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closure strip, or pre-engaged hook and loop strips 372, fed between them as 
shown. An insulating rail 374 extends between the hook and loop strips, 
temporarily disengaging the hooks from the loops, as the hook and loop strips are 
each permanently welded to respective inner sides of the plastic films between 
5 two rotary sealing rolls 376 (only the upper roll is shown). The parallel films and 
'fastener strips are then welded together at spaced intervals by transverse heated 
sealing jaws 378, forming side seals between adjacent bags which are then filled 
from their open ends (not shown) and closed by upper and lower sets of sealing 
jaws 380. This process is also useful, for instance, for forming a series of pre- 

1 0 made bags to be rolled or stacked for later filling. 

The bag 382 formed by this process has four side seals 384, as shown in 
Fig. 26A, along with closure 372. The side seal 384 adjacent and parallel to 
closure 372 is ripped off to open the bag and expose the closure. In another 
embodiment (not shown) the side seal 384 adjacent and parallel to closure 372 is 

1 5 omitted, along with the upper set of sealing jaws 380 in Fig. 26, and a folded 
closure strip (e.g., strip 318 of Fig. 25) is inserted in place of separate strips 372, 
with the fold of the closure strip pointing outward toward the adjacent side of the 
continuous films. In another embodiment, producing an "inverted" closure 
arrangement similar to that shown in Fig. 36, the folded closure strip is fed 

20 between the plastic films with its fold extending away from the adjacent edge of 
the films. 

The closure strip also provides, in some instances, a broad, external bag 
surface for carrying text, logos or other marketing indicia. In Fig. 27, a produce 
bag 400 is formed generally of loosely woven plastic mesh to provide 

25 unobstructed air circulation and a clear view of the quality of the enclosed 

produce. The plastic mesh is formed into a bag with a fold at the bottom edge 
402 and is either sewn or thermally fused along its two sides 404, one of which 
may remain open until the contents are inserted. A wide closure strip 406 sewn 
or welded to the plastic bag mesh at the upper end of the bag provides a solid 

30 surface 408 printed with appropriate marketing indicia and information, which 
may be applied to the closure strip either before or after it is attached to the 
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plastic mesh forming the rest of the bag. In other instances, the broad outer face 
of the closure strip provides a support for securing adhesive labels (not shown) 
printed with such information. In the example shown, the closure strip is 
thermally welded to the plastic mesh in regions 410 (while an insulating rail, not 
5 shown, is disposed between the inner closure strip surfaces to prevent permanent 
bonding between the sides of the closure strip, as discussed above). For 
convenient handling, a C-shaped slit 412 is cut through both sides of the closure 
strip outboard of its hook and loop bands, to form a carrying handle. In other 
applications, air circulation holes may be provided through the closure strip sides, 

10 as necessary. 

As shown in Fig. 28, closure strip 406 is of similar construction to the 
closure strip of Fig. 1, but with some modification. Notably, the overall width of 
closure strip 406 is about 6.2 inches, with a fastener band separation distance W D 
of about 3.9 inches, providing sufficient width for printing with the closure edges 

1 5 either outboard or inboard of the plastic bag mesh. The width W E of both the 
hook and loop bands 106 and 104, respectively, is about 0.75 inch, with 3/8 inch 
wide outer edge regions having thickened weld zones 414. 

The detail of the center features of the closure strip is shown in Fig. 29. 
Grasping rib 416 is offset slightly from the centerline 418 (i.e., the midline 

20 between the hook and loop bands), such that when the closure strip is folded, the 
grasping rib will be biased to lie on a predetermined side of the fold, avoiding 
variability in hook/loop band alignment caused by the fold line fluctuating 
between the two sides of the rib. Rib 416 has both a width W F and a height H F of 
about 1/32 inch, and is immediately adjacent a shallow groove 420 extending 

25 along the length of the closure strip, of a width W G of about 1/32 inch and a 

depth, do» of about 0.002 inch. Groove 420 provides some space for rib 416 with 
the closure folded at centerline 418. Spaced apart from the rib and groove are 
tear control features. These include a continuous rip-stop rib 422 of height H H of 
about 0.002 inch immediately outboard of a continuous tear-propagation groove. 

30 Two preferred tear-propagation groove profiles are shown. On the left of Fig. 29, 
groove 424a is of square profile with sharp bottom corners for concentrating 
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stress during tearing. On the right of Fig. 29, groove 424b is of triangular profile 
with a single, acute corner at its center for concentrating stress. For reasons 
explained above, to form this pattern of features the mold roll is preferably 
equipped with a single plate or ring of width Wj, having a contoured outer 
5 surface for forming all of the features shown. The nominal thickness of the 

closure base, t b , is about 0.006 inch in this instance, but for different applications 
will be selected between about 0.004 and 0.030 inch. 

As shown in Fig. 30, the thickened weld zones 414 near the edges of the 
closure strip extend a distance d w of about 0.012 inch from the base of the closure 

1 0 strip (giving these areas, which have a width W K of about 0. 1 20 inch, an overall 
thickness of about 0.01 8 inch). Without adjusting the profile of the extrusion die 
or otherwise varying the amount of entering resin along the length of the nip as 
the closure strip is formed, the practical maximum thickness and width of weld 
zones 414 will depend on the flow properties of the resin as well as the pressures 

15 and temperatures involved. Thickening the closure strip in the areas intended to 
be welded to other bag materials provides more resin available for flow and 
bonding during welding. In addition, the greater closure strip mass absorbs more 
heat and helps to keep the inside surfaces of the closure strip base from being 
welded together. Thicker materials are also less sensitive to fluctuations in 

20 welding conditions, enabling more consistent bonding. 

For some applications, the closure strip provides loop-engageable hook 
elements on the outer surface of the bag, such as for attaching the packaged 
product to a display or other support surface. For example, Fig. 3 1 shows a 
closure strip 426 at the upper end of a bag 428, having a band 430 of molded 

25 hook fastener elements extending from its outer surface and exposed for engaging 
loop fibers. The closure strip may include a grasping rib 132 as shown, and be 
configured to tear above band 430, such that the outer hooks remain on the 
opened bag. Alternatively, the closure strip may be configured to tear between 
band 430 and the top edge of the bag film, in which case the grasping rib may be 

30 unnecessary. The hooks of band 430 are useful, for instance, for hanging bag 428 
from a display rack covered with loop material. For stringing multiple bags 
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together, a mating band of loops (not shown) may be provided elsewhere on the 
outer surface of the bag, such that band 430 of each bag engages the exposed 
loop band of an adjacent bag of the string. Fig. 3 1 also illustrates an example of 
the weld-insulating loop material arrangement discussed below with respect to 
5 Figs. 36 and 37. 

Optionally, closure strip 426 may include an outer band 432 of loop 
material, extending from a side of the bag opposite the exposed band 430 of 
hooks, for securing bags together in a stack. In another embodiment (not shown), 
the closure strip has an exposed band 432 of loops, but no exposed band 430 of 

10 hooks, and is hung thereby from a display rack having extending hook elements. 

Fig. 32 shows a machine arrangement for producing closure strip 426 of 
Fig. 3 1 . A first resin 434 is extruded into a nip between a hook-forming mold 
roll 154 and a smooth pressure roll 156, along with loop material 104 to form the 
primary loop band of the closure and, optionally, loop material 432 to form the 

1 5 secondary (i.e., outer) loop band of the closure. The cooling resin travels with 
the mold roll to a second nip between roll 1 54 and a secondary hook-forming 
mold roll 436, where it is joined by a second flow of resin from extruder 438. 
The flow of resin from extruder 438 is much narrower than the resin traveling on 
roll 1 54, and is only applied in specific strips corresponding to the secondary 

20 (i.e., outer) hook bands formed on the closure strip. The resin from extruder 438 
is forced into hook-forming cavities in roll 436 by nip pressure, and cools as the 
closure strip travels on the surface of roll 436 until the secondary hooks are 
pulled from their cavities at roll 440. Thus, the primary hook band 106 and the 
secondary hook band 430 are formed by rolls 154 and 436, respectively, and are, 

25 in some applications, formed of different resins. As will be readily understood 
from this example, other machine configurations will produce similar products. 
For example, the upstream mold roll may be employed to mold the secondary 
hooks and closure base, with the downstream mold roll (i.e., the upper mold roll 
in Fig. 32) forming the primary hooks. In such case, the primary loop material 

30 1 04 would preferably be introduced against roll 1 56. 
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Referring now to Figs. 33 and 34A, pouch 442 includes a closure strip 
444 sealed along its two edges to bag film 446 with welds 330. Along its lower 
edge, the closure strip is welded on its outer face; at its upper edge it is welded on 
its inner face. In the illustrated embodiment, closure 444 differs from the closure 
5 100 of Fig. 1 in that its tear rib 132 extends from the face opposite the face on 
which its loop and hook bands 104 and 106, respectively, are carried. 
Additionally, rib 132 contains a pull cord 320 as described above with respect to 
Figs. 22-24. Rib 132 is formed in a corresponding groove in the pressure roll 
opposite the hook-forming mold roll in a Fischer-type process, with pull cord 320 

1 0 introduced to the resin of the closure strip in the groove. Located on the inside 
face of the pouch as shown, pull cord 320 of rib 132 is torn through the entire 
thickness of the closure strip base as it is pulled outward (in the direction of 
arrow "G" in Fig. 34A) to open the pouch. Alternatively, rib 132 may be located 
on the same side of the closure strip as the hook and loop bands (as in strip 100 of 

1 5 Fig. 1 ), with appropriate tear features extending along either side of the rib to 

facilitate tearing of the closure strip, even without an embedded pull cord 320. In 
yet another embodiment (not shown), pull cord 320 is simply disposed at the 
inner face of the closure strip (without an enclosing base thickening or rib) and is 
pulled through the base in the direction of arrow "G" to open the pouch. Such a 

20 configuration is produced by introducing the pull cord to the resin in the molding 
nip in a Fischer-type process, on the pressure roll side of the resin, without a rib- 
forming groove in the pressure roll. 

As shown in Fig. 33, a c-shaped pull tab 448 is formed at one edge of the 
pouch by die cutting the outline of the pull tab through the rib 132 and base of the 

25 closure strip 444 within a non-sealed region 450 within the side seal 452 of the 
pouch, without cutting through the bag film behind the closure strip. Because the 
closure strip is not bonded to the bag film (forming the back side of the pouch) 
within region 450, the cut pull tab is free to be grasped and pulled across the face 
of the pouch between the hook and loop bands of the closure strip, opening the 

30 pouch as shown in Fig. 34B. Alternatively, a hole may be provided through the 
layer of bag film at 450, thereby leaving tab 448 exposed for grasping. Lettering 
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454 is shown in Fig. 33, printed on the exposed face of the closure strip to 
indicate the location of the pull tab. As an alternate means of exposing the pull 
cord to be grasped, in another embodiment (not shown) a narrow width of closure 
strip 444 containing pull cord 320 is left extending beyond the edge of the bag 
5 film, exposed to be pulled through side seal 452 and across the face of the pouch. 
Seal 452 may be configured as a peelable weld if necessary to enable the grasping 
rib or pull cord to be pulled through the seal without breaking. 

After being opened, pouch 442 may be closed by folding over the upper 
edge of the pouch such that the hook and loop bands 106 and 104 of the closure 

1 0 strip 444 overlap and engage, as shown in Fig. 34C. Re-opening the pouch 
entails simply disengaging the touch fastening and unfolding the pouch top. 

To form pouch 442, closure strip 444 is first sealed along what will 
become its lower edge to one edge of a continuous sheet of bag film. The 
closure/film combination then proceeds through the pouch-forming process 

15 known in the art, in place of the bag film alone. As a final step before adjacent 
pouches are severed from one another, the pouches are filled through their upper 
ends before the upper weld 330 is formed between the closure strip and the bag 
film, to seal the pouch. Also note that this closure strip arrangement has the 
advantage that the loop and hook bands 104 and 106 of the closure strip do not 

20 generally come into contact with the pouch contents, making such an 

arrangement particularly applicable to pouches containing fibrous or similar 
materials which may become embedded in the hook or loop bands and decrease 
the effectiveness or cosmetic appeal of the closure over time. In another 
sequence, not illustrated, the closure strip is sealed to the film after the bag film is 

25 center-folded. 

The closure strip is configured, in some cases, to be folded over upon 
itself multiple times after opening to form a substantially water-tight seal. For 
example, the closure strip 456 of home dry-cleaning bag 458 of Figs. 35A-35D is 
of sufficient width, as compared to the placement of its loop and hook bands 104 

30 and 106, so as to be readily folded over twice after opening, to engage the hook 
and loop bands to form a releasable closure (Fig. 35D). As with the embodiment 
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of Fig. 33, the hook and loop bands of the closure remain separated from the bag 
contents as they are carried on the outside of the bag. To effect the overlap of the 
hook and loop bands when the bag top is folded over twice, the loop band 104 is 
disposed much closer to the grasping rib 1 32 at the upper edge of the bag than is 
5 the hook band 106. The appropriate relative dimensions required to effect such 
an overlap will be apparent from the sequential illustration of Figs. 35B-35D. As 
the two separated sides of closure strip 456 are folded over together twice, two 
distinct folds 460a and 460b are formed. The ability of these folds to form a seal 
against gas or liquid penetration will depend upon the tightness of the folds and 

1 0 the viscosity of the fluid to be sealed, among other things, but such folds will 

form effective seals for many applications, such as in bags for home dry-cleaning 
kits as described in U.S. Pat. 5,238,587, the contents of which are incorporated 
herein by reference. " For such applications in which the bag does not have to 
remain sealed prior to use, the upper edge of the bag containing rib 1 32 may be 

1 5 severed from the bag during bag production, such that the bag is sold in an open 
condition as in Fig. 35B. As another alternative, the closure strip may be in the 
form of two separate strips, a hook strip and a loop strip, each strip forming one 
side of the closure and being separately welded to the bag film. 

For some applications, the bag closure is welded between two separate 

20 film sheets to form a bag. Fig. 36 shows one such bag closure 462 welded to bag 
side sheets 464a and 464b, forming what we call an "inverted" closure. The side 
sheets of the bag extend beyond the closure strip and are themselves welded 
together to form the upper edge 466 of the bag. After the closure strip has been 
bonded to the bag sides, and the side edges of the bag sealed (not shown) the bag 

25 is filled from its other end, in the direction of arrow "J", which is then sealed to 
close the bag. To initially open the bag, edge 466 is pulled, tearing the bag side 
sheets along perforations 468. Next, the closure strip is forced open and the 
closure strip web is pulled in two along a tear groove 470 at the closure strip fold. 
To reclose the bag, the loop and hook bands 104 and 106 of the closure strip are 

30 simply pressed together. 


WO 00/27721 


62 


PCT/US99/26261 


The welding pattern shown in Fig. 36 provides the anti-peel advantages 
discussed above, as the inner edge of the loop side of the closure strip remains 
unbonded to bag side sheet 464b. One method of forming such a weld pattern is 
shown in Fig. 37, in which closure strip 462 is simultaneously welded to both bag 
5 side sheets 464a and 464b by heated jaws 472 and 474, respectively. 

Advantageously, loop material 104 is arranged on the folded closure strip to 
overlap both inner and outer closure strip weld zones, inhibiting any permanent 
welding together of the sides of the closure strip. For applications in which a 
small amount of bonding between the inner faces of the closure strip is acceptable 

10 (or desirable), a chilled jaw 476 against the loop side of the bag adjacent the inner 
weld zone prevents any undesirable bonding of the inner edge of the loop side of 
the closure to bag side sheet 464b. 

As an alternative to applying the closure strip to the bag film as the bag 
film is formed into bags, the closure strip may be pre-applied to the bag film, and 

1 5 both spooled together into rolls. Such configurations are particularly useful in the 
subsequent formation of bags on standard bag-making machines not equipped for 
the application of closure strips. For example, Figs. 38A through 38C show 
spooled or rolled film products consisting of a continuous sheet of thin plastic 
film permanently bonded to one or more continuous lengths of closure products. 

20 In Fig. 38A, closure strip 3 1 8 is centered upon the bag film 254, such as for 
forming bags with the process illustrated in Fig. 20. In Fig. 38B, closure strip 
444 is sealed along one edge of bag film 446 to form rolled product 482, such as 
for forming pouch 442 of Fig. 33. In Fig. 38C, separate lengths of hook and loop 
products 484 and 486, respectively, are bonded to opposite edges of film 488 to 

25 form rolled product 490, which may be run through standard form/fill processes 
to incorporate resealable closures into longitudinal fin seals. 

Referring to Fig. 39, bag 500 consists of a piece of polyethylene bag 
material folded once to form the bottom edge 502 of the bag, joined to a closure 
504 to form the upper edge 505 of the bag, and permanently sealed along the 

30 remaining two sides 506 and 508 by welding the material of the front face of the 
bag to the material of the back face of the bag. Although illustrated as a flat bag, 
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bag 500 may be constructed in other forms, such as a pouch with a lower pleated 
end for standing the pouch upright on its lower edge. 

Referring to Fig. 40, to initially open the sealed bag, the upper edge 502 is 
grasped in one hand 510 and the front face of the bag is grasped in the other hand 
5 512, on either side of a frangible channel 514 extending along closure 504. By 
only grasping or pinching the front face of the bag with hand 512, and not the 
back face of the bag, pulling the front face of the bag away from the upper edge 
places a high tensile load across channel 514, propagating a tear along channel 
514 that creates an opening 515 into the bag. 

1 0 As shown in Fig. 41 A, the bag material of the back side 51 6 of the bag is 

welded to the back (i.e., non-fastening) side of the reclosable closure 504 at 518. 
The bag material of the front side 520 of the bag is welded to the closure along an 
edge region 522 of the front (i.e., fastening) side of the closure 504. With the 
closure so attached to the bag material, and sealed along the sides of the bag (see 

1 5 Fig. 39), the closure provides an airtight, liquid-tight seal at one end of the bag. 

The front face of closure 504 carries a strip 524 of fibrous loops, in non- 
woven form and partially embedded within the base resin of the closure, and a 
strip 526 of hook— shaped fastener elements molded out of resin of the base in 
rows extending along the length of the closure. After being initially opened by 

20 pulling apart the closure along groove 514, the bag may be reclosed by folding its 
upper edge about the opening created by tearing the closure, releasably engaging 
the strip 524 of loops with the strip 526 of hooks (Fig. 4 IB). 

Referring to Figs. 42 and 43, closure 504 is a strip of polyethylene having 
an overall width T of about 1.5 inches (38 millimeters) and a nominal 

25 thickness *T' of about 0.004 inch. Loop band 524 has a width w L of about 0.5 
inch (12 millimeters), and hook band 526 a width w H of about 0.375 inch (9.5 
millimeters). The hook and loop bands are separated by a distance w c of about 
0.29 inch (7.4 millimeters), at the center.of which is formed groove 514 that is 
0.002 inch (0.05 millimeter) deep and extends over a width w G of about 0.036 

30 inch (0.9 millimeter). Thus, at groove 514, the closure has a reduced thickness 
T G of only about 0.002 inch (0.05 millimeter). The remaining width of the 


64 


closure strip forms an open weld flange 527 outboard of the band 526 of fastener 
elements for welding or otherwise attaching the closure strip to the bag material. 
Extending in many parallel rows on either side of groove 514 throughout the area 
of the closure separating the hook and loop bands is an array of rip-stop features 
528 unitarily molded with the front face of the closure strip. 

As shown in Fig. 44, the rip-stop features 528 are hump-shaped 
protrusions that are longitudinally offset from the protrusions of adjacent rows to 
form a checkerboard matrix of bumps for limiting tear propagation from the tear 
channel. With a height of only about 0.006 inch (0.1 5 millimeter) from the face 
of the closure, the rip-stops 528 are substantially shorter than the engageable 
hook elements, such that the rip stops do not interfere with the engagement of the 
fastener elements or the folding of the bag after opening. 

Referring to Fig. 45, bag 500' is of construction similar in all aspects to 
that of above-described bag 500, except for the configuration of the attachment of 
the bag material of the front face 520 of the bag to the lower edge of closure strip 
504. In this case, the weld zone 522 between the bag material and the closure 
strip is spaced apart from the free edge 530 of bag material 520, such that the 
distal edge of the bag material forms an exposed, cantilevered pull flap 532 
extending along the entire width of the bag. Thus, to open bag 500' by bursting 
the closure strip along its tear groove, one hand grasps the upper edge 505 of the 
bag as with bag 500, but the other hand, rather than pinching the broad expanse 
of bag material forming the front face, grasps the convenient pull flap 532. The 
construction of bag 500 1 may be particularly advantageous where incidentally 
pinching the contents of the bag is to be avoided, for instance. 

Another pull flap configuration is illustrated in Fig. 46. In this case, the 
upper edge 534 of the front face bag material is securely welded to the front face 
of closure 504, without leaving a graspable end exposed along its entire length, 
but the bag material is pre-cut to form an extending tab 536 of bag material at the 
center of the bag. 

Referring to Fig. 47, bag 550 is of similar construction to the bags already 
described, except that its closure 552 has, in place of the frangible channel or 
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groove, a tear rib 554 of substantially greater thickness than the base of the 
closure. Tear rib 554 extends along the closure midway between the loop and 
hook bands and is adapted to be grasped at one end 556 and pulled to separate the 
tear rib from the rest of the closure material along the width of the bag. 
5 To enhance the graspability of the end 556 of tear rib 554, two features 

are formed in the bag and closure material adjacent the tear rib end, preferably by 
cutting methods. First, a notch 558 is formed in the bag material forming the 
back side of the bag, immediately behind tear rib end 556, big enough to enable 
the grasping of the tear rib end independent of the bag material but not extending 

1 0 through the entire width w s of the edge seal (if the integrity of the unopened bag 
seal is to be maintained). Second, two slits 560a and 560b are made through the 
base of closure 504 and extending at an angle from the bag edge 562 to, but not 
through, tear rib 554. The base of the closure between slits 560a and 560b thus 
forms a pull tab 564 with a wide distal end, free of any bag material, for 

1 5 improved graspability. 

Referring to Fig. 48, another bag-making process features applying the 
closure strip in discrete lengths across the bag film (i.e., transversely), instead of 
longitudinally as earlier described. Bag film 254 is unspooled from a roll 570 
and onto filling tube 256 over guide forms 262, as described above with respect 

20 to Fig. 15. However, in this case individual lengths 572 of closure strip are 
advanced across the bag film and permanently attached to the film, such as by 
thermal welding, at bag-length intervals. Preferably, the attachment of the 
closure strips occurs while the bag film is paused between film advancements, 
such as while a bag at the lower end of the tube is being sealed and severed. In 

25 this manner, inclusion of the closure strips requires very little modification in the 
bag-making apparatus. As an alternative to attaching the closure strips 572 to the 
bag film 254 as it is unrolled into the bag-making apparatus, roll 570 may be 
provided with the closure strips pre-applied at proper intervals. 

Referring also to Fig. 49 A, the closure strip 572 is in one example folded 

30 over upon itself as attached to the bag film 254, with the bands of hooks and 

loops engaged to hold the closure in its folded condition. One side of the closure 
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strip is welded to the bag film in areas 574, while the other side of the closure 
strip is left unattached until welded to an opposing surface of the bag film below 
the filling tube (e.g., by sealing bars 264). Thus, closure strip 572 is positioned at 
one end of the final bag, with its fold either directed outward or inward as 
desired. The sides of the bag may be joined to form the adjacent end edge of the 
bag to form an additional end seal. If necessary to hold the closure strip in its 
folded condition as the bag film is advanced onto the filling tube, the ends of the 
closure strip may be tacked together. 

An alternative closure strip configuration is shown in Fig. 49B. In this 
case, the closure strip 572' is supplied as two separate fastener strips - a loop 
strip 576 and a hook strip 578 - that are engaged to each other along their length. 
Both fastener strips are permanently attached to bag film 254 along weld lines 
574, on either side of a tear line 580 (e.g., a row of perforations or a continuous 
score) in bag film 254. Closure strip 572' may be positioned in the final bag at 
any point along the length of the bag, which is opened by bursting tear line 580 
and separating the loop and hook bands of fastener strips 576 and 578. The bag 
is reclosed by pressing the hook and loop bands back together. 

Referring to Figs. 50A and SOB, closure strips 582 and 584 are 
advantageously provided with peelable seals 586 that act as secondary closure 
means. Peelable adhesives are well known in the industry, and provide an air and 
liquid tight seal that is relatively easy to open without tearing the underlying 
substrate. In some cases, seal 586 is of a material which becomes effectively 
non-tacky when initially opened. In other cases, seal 586 is of a material which 
retains its tackiness so as to continue to provide some sealing when the bag is 
reclosed. In closure strip 582 (Fig. 50 A) the peelable seal 586 is located inboard 
of the primary hook and loop closure 588, so as to protect the loops and fastener 
elements from contamination from bag contents. In closure strip 582' (Fig. SOB) 
the peelable seal 586 is located outboard of the primary hook and loop closure 
588 and must be opened to access the primary closure. The peel seal may be 
formed by applying a peelable adhesive, such as a pressure sensitive adhesive, to 
the front face of the closure strip. In some cases, the adhesive is applied in two 


WO 00/27721 


67 


PCT/US99/26261 


discrete regions on the face of the strip, such that the adhesive of the two regions 
comes together to form the seal. Such peelable seals can provide a higher pantry 
life (i.e., a longer useftil life after the bag has been initially opened) for the bag 
contents. 

5 Referring to Fig. 5 1 , a closure strip 590 has mating bands of hook-shaped 

fastener elements 592. In one band, extending from one side 594 of the closure 
strip, the fastener elements all face to the left, while from the other side 596 of 
the closure strip the fastener elements all face to the right. As the bands of 
fastener elements 592 are pressed further together from the position shown, the 

1 0 tips of the hook-shaped fastener elements interlock to engage the two bands of 
elements. When pulled apart, the flexible tips extend to clear the tips of the other 
band of elements and then snap back to their original hook shape. This is one 
example of what is known in the closure industry as "self-engaging" fasteners - 
those in which the engaging fastener elements are of a similar structure. Other 

1 5 forms of self-engaging fastener elements include mushrooms, for example, such 
as the "DUAL-LOCK" fastener product marketed by Minnesota Mining and 
Manufacturing, Inc. With selfrengaging hook-shaped fastening, we prefer to 
mold the hooks to have a greater thickness * V' than the spacing "s r " between 
adjacent rows of elements (as shown in Fig. 52), such that the bands cannot be 

20 separated by moving one side of the closure strip laterally across the rows of 

fastener elements of the other side of the closure strip. The CFM-15 and CFM-29 
hook shapes marketed by Velcro USA in Manchester, New Hampshire, can be 
useful for self-engaging fasteners. The hook-shaped fastener elements should be 
spaced along their rows so as to provide sufficient clearance for the tips of a 

25 mating row of hooks to extend between adjacent hooks of the row. The optimal 
spacing will depend upon the selected hook shape and the strength of engagement 
desired. With mating arrays of mushroom-type fastener elements, the mushroom 
density of the opposing arrays should be different to avoid "dead-heading" the 
mushrooms (i.e., forcing the mushroom heads to deform rather than causing their 

30 stems to bend). One array may have, for example, a fastener element density on 
the order of about 50 to 200 fastener elements per square inch, while the density 
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of fastener elements in the other array is of the order of about 500 to 2000. 
Optimal density matches will depend upon the desired engagement and 
disengagement loads, among other things. Self-engaging bands of fastener 
elements may be substituted for the loop and hook bands of any of the above- 
5 described closure strips to form self-engaging closures for various applications. 

Preferably, whether hook and loop bands or self-engaging fastener bands 
are employed, the mating bands of the closure are advantageously configured to 
be engaged with a very low engagement force. We measure engagement force by 
measuring the facial load required between mating halves of a one-inch long 

1 0 length of closure strip to engage the closure. Disengagement peel force is 

measured as the load required to peel such a one-inch strip of closure apart. The 
closure can provide an advantageously low engagement force of, for instance, 
less than about one pound over a lineal inch of the closure, and a low 
disengagement peel force of less than about two pounds per lineal inch. 

1 5 Materials other than polyethylene, such as polypropylene, polyester, 

nylon, and other thermoplastics and their co-polymers, may be employed. For 
example, laminated or co-extruded bag films can have inner surfaces of a 
material weld-compatible with the material of the closure base, and an outer 
surface of a material chosen for other properties, such as durability or 

20 impermeability. 

As evident from the embodiments described above, these closure strips 
are useful in many packaging applications, for providing a readily-engaged 
releasable closure that does not require perfect alignment during closing. The 
closures are useful for packaged food items, such as cookies, candy bars, and 

25 even produce, and may be located at one sealed end or along a longitudinal seam 
of the package. By "bag", we mean to include all packages with flexible sides, 
including but not limited to standable pouches and flexible cartons. 

Other embodiments will be understood to fall within the scope of the 
following claims. 


30 
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What is claimed is: 

1 . An elongated closure strip comprising: 

a sheet-form resin substrate having a front face and a back face; 

5 an array of loop-engageable fastener elements integrally molded with and 

extending from the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip; 
and 

a loop strip carried on the front face of the substrate and forming a 
1 0 discrete band of engageable loops extending along the length of the closure strip 
and spaced apart from the band of fastener elements; 

the loop strip arranged to be engaged by the array of fastener elements 
when the substrate is folded along a fold line extending between the loop strip 
and the array of fastener elements. 

15 

2. The closure strip of claim 1 wherein the substrate has attachment 
regions extending along its length for permanently attaching the closure strip 
across a bag opening; the attachment regions being devoid of fastener elements 
and loops. 

a 

20 

3. The closure strip of claim 2 wherein the attachment regions are 
disposed on the front face of the substrate. 

4. The closure strip of claim 2 wherein the attachment regions are 
25 disposed on the back: face of the substrate. 
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5. The closure strip of claim 2 wherein the attachment regions are 
covered with a layer of adhesive for permanently attaching the closure strip 
across the bag opening. 


6. The closure strip of claim 2 wherein the attachment regions 
comprise exposed resin of the substrate, for permanently welding the closure strip 
to opposite sides of a bag formed of a compatible material. 


10 7. The closure strip of claim 1 wherein the substrate defines at least 

one frangible region extending longitudinally along the length of the closure strip 
between the band of loops and the band of fastener elements, for tearing the 
substrate between die loops and the fastener elements, to open an associated bag. 


1 5 8. The closure strip of claim 7 wherein the frangible region 

comprises at least one longitudinal groove extending along the substrate. 

9. The closure strip of claim 8 wherein the frangible region 
comprises a pair of spaced apart, longitudinal grooves, and a longitudinal rib 
20 integrally molded with and extending from the substrate between the pair of 
grooves. 


10. The closure strip of claim 8 wherein the groove is defined on the 
front face of the substrate. 
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1 1 . The closure strip of claim 8 further comprising a longitudinal rib 
integrally molded with and extending from the substrate adjacent the groove, on a 
side of the groove opposite the fold line, for resisting propagation of a tear from 

5 the groove away from the fold line. 

12. The closure strip of claim 7 wherein the frangible region 
comprises an embedded longitudinally continuous filament adapted to be torn 
from the closure strip to tear the substrate along the frangible region. 

10 

13. The closure strip of claim 12 wherein the filament is completely 
enclosed within a longitudinal rib integrally molded with and extending from the 
substrate between the band of loops and the band of fastener elements. 

15 14. The closure strip of claim 1 3 wherein the longitudinal rib 

enclosing the filament is disposed on the back face of the substrate. 

15. The closure strip of claim 1 further comprising a longitudinal rib 
integrally molded with and extending from the front face of the substrate between 

20 the band of loops and the band of fastener elements. 

1 6. The closure strip of claim 1 5 wherein the longitudinal rib is offset 
from the fold line. 
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17. The closure strip of claim 1 wherein the loop strip comprises a 
non-woven web of fibers. 


1 8. The closure strip of claim 1 7 wherein the web has a basis weight 
5 of less than about 4 ounces per square yard. 

1 9. The closure strip of claim 1 8 wherein the web has a basis weight 
of less than about 2 ounces per square yard, 

10 20. The closure strip of claim 1 7 wherein the non-woven web 

comprises a needled web in a stretched condition. 


21 . The closure strip of claim 1 wherein the loop strip has width 
defined between two longitudinal edges thereof, fibers of the loop strip being 
1 5 affixed to the substrate across said width. 


22. The closure strip of claim 21 wherein fibers of the loop strip are 
encapsulated by resin of the substrate across said width. 

20 23. The closure strip of claim 1 wherein the loop strip has a fiber 

density which is substantially constant across its width, and wherein the loop strip 
comprises discrete regions which are substantially more encapsulated by resin 
than other regions thereof. 
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24. The closure strip of claim 23 wherein said discrete regions are 
spaced apart longitudinally along the loop strip. 

5 25. The closure strip of claim 23 wherein said discrete regions extend 

lengthwise along the loop strip and are spaced apart widthwise. 

26. The closure strip of claim 23 wherein said discrete regions are 
arranged in a checkerboard pattern. 

10 

27. The closure strip of claim 1 wherein the loop strip has two 
longitudinal edge regions and a center region between the edge regions, the edge 
regions being affixed to the substrate and the center region being substantially 
loose from the substrate. 

/ 

15 

28. The closure strip of claim 1 further comprising, between the 
substrate and the loop strip, a barrier layer of a different material than the 
substrate. 


20 29. The closure strip of claim 28 wherein the barrier layer comprises 

paper. 
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30. The closure strip of claim 28 wherein the barrier layer comprises 
polymer resin. 


31. The closure strip of claim 1 wherein the substrate is formed of a 
5 polyethylene or of a material selected from the group consisting of 

polypropylene, polyester, nylon, copolymers of any of the foregoing, and 
compatible mixtures that include at least one of the foregoing. 


32. The closure strip of claim 1 further comprising an adhesive strip 
1 0 carried on the front face of the substrate between the band of fastener elements 

and the band of loops, the adhesive strip having an exposed surface arranged to 
contact the front face of the closure strip when the closure strip is folded to 
engage the loops with the fastener elements, to retain the closure strip in a folded 
state. 

15 

33. The closure strip of claim 1 further comprising: 

a first adhesive strip carried on the front face of the substrate on one side 
of the fold line; and 

a second adhesive strip carried on the front face of the substrate on the 
20 other side of the fold line; the first and second adhesive strips having exposed 
surfaces arranged to contact each other when the closure strip is folded to engage 
the loops with the fastener elements, to retain the closure strip in a folded state. 
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34. The closure strip of claim 1 further comprising a strip of peelable 
adhesive carried on the front face of the substrate for providing a peelable seal 
across the opening of an associated bag. 

5 35. The closure strip of claim 34 wherein the strip of peelable 

adhesive is disposed between a longitudinal edge of the closure strip and both of 
the bands of fastener elements and loops. 

36. The closure strip of claim 34 wherein the strip of peelable 
10 adhesive is disposed between the bands of fastener elements and loops. 

37. The closure strip of claim 1 further comprising a layer of paper 
permanently adhered to the substrate. 

1 5 38. The closure strip of claim 37 wherein the layer of paper is carried 

on the front face of the substrate, along a longitudinal edge region of the 
substrate. 

39. The closure strip of claim 37 wherein the substrate has a back face 
20 opposite the front face, the paper being carried on the back face. 

40. The closure strip of claim 37 wherein the layer of paper is 
disposed between a center region of the loop strip and the substrate. 
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41 . The closure strip of claim 1 further comprising 

a second array of loop-engageable fastener elements integrally molded 
with and extending from the back face of the substrate and forming a second 
5 band of fastener elements extending longitudinally along the length of the closure 
strip, for hanging an associated package for display. 


42. The closure strip of claim 41 further comprising a second loop 
strip carried on the back face of the substrate and forming a second discrete band 

1 0 of engageable loops spaced apart from the second band of fastener elements, for 
engaging the second band of fastener elements of another package. 

43. The closure strip of claim 1 further comprising a second loop strip 
carried on the back face of the substrate and forming a second discrete band of 

1 5 engageable loops extending along the length of the closure strip, for hanging an 
associated package for display. 

44. The closure strip of claim 1 wherein the substrate further defines 
multiple longitudinal rows of hump-shaped projections extending from its front 

20 face between the fold line and each of the bands of loops and fastener elements. 

45. A reclosable bag comprising: 

a bag body having two opposing side walls joined along three edges to 
form therebetween a pouch having an open end; and 
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a closure strip permanently attached to the two side walls of the bag body 
along the open end, the closure strip comprising 

a sheet-form resin substrate having a front face and a back face; 

an array of loop-engageable fastener elements integrally molded with and 
5 extending from the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip; 
and 

a loop strip carried on the front face of the substrate and forming a 
discrete band of engageable loops extending along the length of the closure strip 
1 0 and spaced apart from the band of fastener elements; 

the loop strip arranged to be engaged by the array of fastener elements to 
releasably retain the bag in a closed condition. 

46. The bag of claim 45 wherein the substrate is continuous and solid 
1 5 between the band of loops and the band of fastener elements and forms a seal to 

retain the bag in a sealed condition before the bag is opened. 

47. The bag of claim 45 wherein the substrate of the closure strip is 
permanently affixed to the side walls of the bag body with adhesive. 

20 

48. The bag of claim 45 wherein the substrate of the closure strip is 
welded to the side walls of the bag body. 
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49. The bag of claim 48 wherein the substrate of the closure strip and 
the side walls of the bag body are both formed of the same resin, such as a 
polyethylene or of a material selected from the group consisting of 
polypropylene, polyester, nylon and copolymers and compatible mixtures that 
5 include at least one of such resins. 


50. The bag of claim 45 wherein the substrate of the closure strip 
defines at least one frangible region extending longitudinally along the length of 
the closure strip between the band of loops and the band of fastener elements, for 

1 0 tearing the substrate between the loops and the fastener elements to open the bag. 

5 1 . The bag of claim 50 wherein the frangible region comprises at 
least one longitudinal groove extending along the substrate. 

1 5 52. The bag of claim 5 1 wherein the frangible region comprises a pair 

of spaced apart, longitudinal grooves, and a longitudinal rib integrally molded 
with and extending from the substrate between the pair of grooves. 

53. The bag of claim 50 wherein the frangible region comprises an 
20 embedded, longitudinally continuous filament adapted to be torn from the closure 
strip to tear the substrate along the frangible region. 


25 


54. The bag of claim 53 wherein the filament is fully enclosed within 
a longitudinal rib extending from the back face of the substrate of the closure 
strip and disposed inside the bag. 
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55. The bag of claim 53 wherein the filament has an end attached to a 
pull tab extending from one edge of the bag. 

5 56. The bag of claim 53 wherein the bag defines a slit through an edge 

region of the bag but not extending into the interior of the bag, the slit defining a 
graspable pull tab within said edge region and containing an end of the filament. 

57. The bag of claim 56 wherein the pull tab is defined between a pair 
1 0 of slits on either side of the filament and extending through an adjacent edge of 

the bag. 

58. The bag of claim 45 wherein the loop strip of the closure strip 
comprises a non-woven web of fibers having a basis weight of less than about 4 

1 5 ounces per square yard. 

59. The bag of claim 45 wherein the closure strip further comprises a 
strip of peelable adhesive carried on the front face of the substrate for providing a 
peelable seal across the opening of the bag. 

20 

60. The bag of claim 59 wherein the peelable seal is disposed inboard 
of the bands of loops and fastener elements. 


WO 00/27721 


PCTAJS99/26261 


80 

1 

61 . The bag of claim 59 wherein the peelable seal is disposed 
outboard of the bands of loops and fastener elements. 

62. The bag of claim 45 wherein the back face of the closure strip 

5 forms an outer surface of the bag, with the bands of loops and fastener elements 
carried on an inner surface of the bag. 

63. The bag of claim 62 wherein the closure strip further comprises 

a second array of loop-engageable fastener elements integrally molded 
1 0 with and extending from the back face of the substrate and forming a second 

band of fastener elements extending longitudinally along the outer surface of the 
bag, for hanging the bag for display. 

64. The bag of claim 63 wherein the closure strip further comprises a 
1 5 second loop strip carried on the back face of the substrate and forming a second 

discrete band of engageable loops extending along the outer surface of the bag, 
for hanging the bag for display. 

65. The bag of claim 45 wherein the front face of the closure strip 
20 forms an outer surface of the bag, with the bands of loops and fastener elements 

carried on said outer surface of the bag. 

66. The bag of claim 65 wherein both the band of loops and. the band 
of fastener elements are disposed on a front side of the bag, such that the fastener 

25 elements engage the loops when an adjacent edge of the bag is folded over. 
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67. The bag of claim 66 wherein the substrate of the closure strip 
defines a frangible region between the bands of loops and fastener elements, the 
frangible region running along one side of the bag and configured to be torn to 

5 open the bag. 

68. The bag of claim 67 wherein the frangible region is configured to 
be torn by applying a transverse tensile load across the frangible region. 

1 0 69. The bag of claim 68 wherein the frangible region of the substrate 

is weaker with respect to a transverse tensile load than the side walls of the bag 
and the attachment between the side walls of the bag and the bag closure. 

70. The bag of claim 68 wherein the side wall forming the front side 

1 5 of the bag has an exposed tab for grasping and pulling the front side of the bag to 
tear the frangible region of the closure strip. 

71 . The bag of claim 70 wherein the tab extends across the front side 
of the bag. 

20 

72. The bag of claim 65 wherein the bands of loops and fastener 
elements are disposed on opposite sides of the bag, such that the fastener 
elements engage the loops when an adjacent edge of the bag, formed by a fold in 
the closure strip, is folded over twice. 
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73. The bag of claim 72 wherein, with the closure strip is folded over 
twice, adjacent layers of the substrate together form a barrier to fluids. 

5 74. The bag of claim 45 wherein the side walls of the bag are attached 

to the closure strip along the back face of the closure strip. 

75. The bag of claim 74 wherein one edge of the bag is formed by a 
fold along the substrate of the closure strip between the bands of loops and 

1 0 fastener elements. 

76. The bag of claim 74 wherein the substrate forms a fold between 
the bands of fastener elements and loops, with the fold of the substrate directed 
toward the interior of the bag. 

15 

77. The bag of claim 76 wherein the substrate is solid and continuous 
between the side walls of the bag, to form a seal across the bag opening until the 
bag is initially opened. 

20 78. The bag of claim 76 wherein the side walls of the bag are joined 

together outboard of the longitudinal edges of the closure strip to form a seal until 
the bag is initially opened. 
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79. The bag of claim 45 wherein at least one longitudinal edge of the 
closure strip is disposed inside the bag and unattached to the sides of the bag 
except at the edges of the bag. 

80. The bag of claim 45 wherein the substrate of the closure strip 
carries printed indicia thereon. 


8 1 . The bag of claim 45 wherein the substrate of the closure strip 
defines a hole forming a graspable handle for carrying the bag. 

10 

82. A continuous sheet-form product useful for forming bags, the 
product comprising 

a continuous sheet-form film; and 

a length of closure strip permanently bonded to the film, the closure strip 
15 comprising 

a sheet-form resin substrate having an exposed front face; 

a loop strip carried on the front face of the substrate and 
comprising a discrete band of hook-engageable loops extending along the length 
of the closure strip; and 

20 an array of loop-engageable fastener elements integrally molded 

with resin of the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip 
and spaced apart from the band of loops. 
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83. The sheet-form product of claim 82 wherein the closure strip is 
continuous and extends along the film centerline. 

84. The sheet-form product of claim 82 wherein the closure strip is 
5 continuous and extends along one edge of the film. 

85. The sheet-form product of claim 82 wherein the closure strip 
extends transversely across the film. 

10 86. A continuous sheet-form product useful for forming bags, the 

product comprising 

a continuous sheet-form film; and 

multiple lengths of closure strip extending transversely across the film at 
spaced intervals and permanently bonded to the film, each length of closure strip 
1 5 comprising two overlapping substrates, each substrate bonded separately to the 
bag film on opposite sides of an associated frangible region of the film; 

a loop strip carried on the front face of the first substrate and 
comprising a discrete band of engageable loops extending along the length of the 
closure strip; and 

20 an array of loop-engageable fastener elements extending from the 

second substrate and forming a discrete band of fastener elements extending 
longitudinally along the length of the closure; 

the first and second substrates overlapped as bonded to the film such that 
the bands of loops and fastener elements overlap for engagement. 
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87. The continuous sheet-form product of claim 86 wherein the 
fastener elements are integrally molded with resin of the front face of the second 
substrate. 

5 

88. A method of fabricating a closure strip, the method comprising: 

molding a continuous, sheet- form substrate having a band of fastener 
elements integrally molded with and extending from a front face of the substrate; 
and 

10 attaching a continuous strip of loop material to resin forming the front 

face of the substrate to form a discrete band of loops spaced apart from the band 
of fastener elements. 


89. The method of claim 88 wherein the step of molding includes 
1 5 forming the substrate to have a longitudinal frangible section arranged to be 

disposed between the band of loops and the band of fastener elements. 

90. The method of claim 89 wherein the frangible section of the 
substrate defines at least one longitudinally extending groove therein, the step of 

20 molding including forming the groove in the substrate as the substrate is formed. 

9 1 . The method of claim 90 wherein the groove is formed in the front 
face of the substrate. 
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92. The method of claim 90 wherein the frangible section defines a 
pair of longitudinally extending grooves in the substrate. 

93. The method of claim 92 wherein the step of molding further 

5 includes simultaneously forming a longitudinal rib extending from the substrate 
between the grooves. 

94. The method of claim 88 wherein the step of molding includes 
simultaneously forming a longitudinal rib extending from the substrate, the rib 

1 0 arranged to be disposed between the bands of fastener elements and loops. 

95. The method of claim 94 wherein the rib is molded to be closer to 
one than the other of the bands of fastener elements and loops. 

1 5 96. The method of claim 88 wherein the step of molding includes 

simultaneously embedding a longitudinally continuous filament in resin of the 
substrate. 

97. The method of claim 96 wherein the filament is completely 
20 enclosed by resin of a rib extending from one face of the substrate. 

98. The method of claim 88 wherein the strip of loop material 
comprises a non-woven web of entangled fibers forming the loops and having a 
basis weight of less than about 4 ounces per square yard. 
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99. The method of claim 88 wherein the step of attaching comprises 
encapsulating fibers of the strip of loop material in resin of the substrate across 
the width of the strip of loop material. 

5 

100. The method of claim 88 wherein the strip of loop material has a 
fiber density which is substantially constant across its width, and wherein the step 
of attaching comprises permanently bonding discrete regions of the strip of loop 
material to the substrate while leaving other regions of the strip of loop material 

10 in a less bonded condition. 

101. The method of claim 88 wherein the strip of loop material is 
permanently attached to the substrate after the substrate is molded. 

15 1 02. The method of claim 101 wherein the strip of loop material is 

attached to the substrate by heating the front face of the substrate and thereafter 
pressing the loop material against the front face of the substrate with the front 
face of the substrate at an elevated temperature. 

20 103. The method of claim 88 wherein the strip of loop material is 

permanently attached to the substrate as the substrate is molded. 

104. The method of claim 103 wherein the steps of molding and 
attaching include 
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continuously feeding the strip of loop material through a nip defined 
between a rotating mold roll and a pressure roll, the rotating mold roll defining a 
multiplicity of cavities about its periphery for molding the fastener elements, 
while 

5 continuously introducing molten resin to the mold roll under conditions 

which cause the resin to fill the cavities and form the substrate, such that pressure 
in the nip bonds the strip of loop material to resin of the substrate. 

105. The method of claim 104 wherein the mold roll has two extending 
1 0 ridges that form a pair of grooves in the substrate. 

106. The method of claim 105 wherein the step of molding includes 
simultaneously forming a longitudinal rib extending from the substrate between 
the pair of grooves, the mold roll defining, between its two ridges, a channel for 

1 5 forming the longitudinal rib. 

1 07. The method of claim 1 03 wherein the steps of molding and 
attaching include 

continuously feeding the strip of loop material through a gap defined 
20 between a rotating mold roll and a stationary extrusion head, the rotating mold 
roll defining a multiplicity of cavities about its periphery for molding the fastener 
elements, while 


25 


continuously introducing molten Tesin to the gap under conditions which 
cause the resin to fill the cavities and form the substrate and to permanently 
adhere to the strip of loop material. 
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108. The method of claim 107 further comprising, while continuously 
feeding the strip of loop material through the gap, continuously feeding a strip of 
preformed material through the gap between the strip of loop material and the 

5 extrusion head, such that the preformed material inhibits the encapsulation of 
fibers of the strip of loop material in predetermined regions and the preformed 
material is incorporated into the closure strip. 

109. The method of claim 108 wherein the preformed material is 
10 selected from the group consisting of paper, fabric and plastic film. 

110. The method of claim 1 08 wherein the preformed material defines 
perforations extending through its thickness. 

15 111. The method of claim 1 03 wherein the steps of molding and 

attaching include 

continuously feeding the strip of loop material through a nip defined 
adjacent the periphery of a rotating mold roll, the mold roll comprising at least 
one staking ring having a contoured outer edge and arranged to hold a 
20 predetermined region of the strip of loop material against the resin under pressure 
in the gap. 

112. The method of claim 1 1 1 wherein the outer edge of the staking 
ring comprises protrusions spaced about its periphery, the protrusions 
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corresponding to discrete regions of relatively greater encapsulation of the strip 
of loop material. 


113. The method of claim 1 1 1 wherein the mold roll comprises 
5 multiple staking rings arranged to produce a predetermined bonding pattern 
across the strip of loop material. 


114. A method of fabricating reclosable bags, the method comprising 

providing a continuous length of sheet-form bag wall material; 

10 providing a continuous closure strip comprising 

a sheet-form resin substrate having a front face; 

a loop strip carried on the front face of the substrate and forming a 
discrete band of engageable loops along the length of the closure strip; and 

an array of loop-engageable fastener elements integrally molded 
1 5 with the front face of the substrate and forming a discrete band of fastener 

elements extending longitudinally along the length of the closure strip and spaced 
apart from the band of loops; 

permanently attaching the closure strip along the sheet-form bag wall 
material to form a continuous length of preform bag material; and 

20 forming individual bags from the preform bag material. 


115. The method of claim 1 14 wherein the step of attaching produces a 
preform tube of bag material, and wherein the steps of attaching and forming are 
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performed simultaneously in a vertical form and fill process, with the individual 
bags containing a predetermined quantity of material to be stored in the bags. 

1 16. The method of claim 1 15 wherein the closure strip is attached to 

5 longitudinal edges of the sheet-form plastic to form a fin seal of the preform tube. 

117. The method of claim 1 1 6 wherein the closure strip is folded to 
form a fold extending outward, away from the preform tube. 

10 118. The method of claim 1 1 7 wherein the fold defines a distal edge of 

the fin seal. 


1 1 9. The method of claim 1 1 5 wherein the closure strip is folded to 
form a fold extending inward, toward the preform tube. 

15 

120. The method of claim 1 14 wherein the step of attaching produces 
a preform tube of bag material, and wherein the steps of attaching and forming 
are performed simultaneously in a horizontal form and fill process, with the 
individual bags formed about associated packages of material. 

20 

121. The method of claim 1 20 wherein longitudinal edges of the bag 
side wall material are brought together to form a fin seal with the closure strip 
folded longitudinally and disposed within the fin seal. 
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122. The method of claim 120 wherein longitudinal edges of the bag 
side wall material are brought together in a fin seal with the closure strip folded 
longitudinally about and attached to the longitudinal edges of the bag side wall 

5 material. 

123. The method of claim 1 14 wherein the step of attaching includes 
folding the closure strip along its length to engage the bands of loops and fastener 
elements in an engagement zone, the loops and fastener elements holding their 

1 0 underlying regions of the substrate in spaced apart relation. 

124. The method of claim 123 wherein the step of attaching further 
includes welding the bag side wall material to the back face of the substrate, the 
engagement zone providing a heat barrier to inhibit permanently welding the 

1 5 substrate together in its folded condition. 

125. The method of claim 114 wherein the step of forming comprises 
folding the preform bag material along its centerline; and then forming transverse 
seals spaced along the preform bag material at bag length intervals to form a 

20 chain of open-ended bags. 

126. The method of claim 125 wherein the closure strip is attached 
along the bag side wall material between longitudinal edges of said material, the 
preform bag material being subsequently folded at the closure strip to engage the 

25 bands of loops and fastener elements. 
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127. The method of claim 125 wherein the step of attaching comprises 
individually folding the bag side wall material and the closure strip; and 

then 

5 joining the folded wall material and closure strip along their longitudinal 

edges to form a continuous tube of preform bag material. 

128. The method of claim 127 wherein the step of forming comprises 
creating transverse seals across the tube of preform bag material to form a series 

1 0 of discrete, empty bags. 


129. The method of claim 1 14 wherein the bag side wall material is 
provided as two separate material sheets, the step of attaching comprising 
attaching the closure strip to one longitudinal edges of each sheet, such that the 
1 5 preform bag material comprises the two material sheets joined at the closure strip, 
the step of forming individual bags comprising forming transverse seals across 
the preform bag material and joining the other longitudinal edges of the sheets of 
material to form a series of sealed bags. 


20 130. The method of claim 1 1 4 wherein the closure strip contains an 

embedded pull cord, the step of forming including forming a graspable pull tab 
extending from an edge of each bag, the pull tab containing an end of the pull 
cord. 


WO 00/27721 


94 


PCT/US99/26261 


131. The method of claim 1 30 wherein the graspable pull tab is formed 
by slitting each bag in a side seal area thereof. 

132. The method of claim 131 wherein the slitting cuts through the pull 
5 cord but does not extend into the interior of the bag. 

133. The method of claim 1 3 1 wherein the slitting forms two slits 
extending from an adjacent edge of the bag to the filament. 

10 134. A method of fabricating reclosable bags in a vertical form and fill 

process, the method comprising 

unrolling a continuous length of sheet-form bag film and directing the 
unrolled film over a forming head, advancing the bag film one bag length 
between pauses; 

1 5 during each pause, attaching a length of closure strip across the unrolled 

bag film upstream of the forming head, each length of closure strip comprising 

a sheet-form resin substrate having a front face; 

a loop strip carried on the front face of the substrate and forming a 
discrete band of engageable loops along the length of the closure strip; and 

20 an array of loop-engageable fastener elements integrally molded 

with the front face of the substrate and forming a discrete band of fastener 
elements extending longitudinally along the length of the closure strip and spaced 
apart from the band of loops; and 
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forming individual bags from the bag film, each bag having an associated 
length of closure strip. 

135. A method of fabricating a closure strip, the method comprising: 

5 molding a continuous, sheet-form substrate having a band of fastener 

elements integrally molded with and extending from a front face of the substrate; 
and 

attaching a continuous strip of loop material to resin forming the front 
face of the substrate to form a discrete band of loops spaced apart from the band 
1 0 of fastener elements. 

136. A method of forming a bag or package of disposable flexible 
packaging film or sheet having a surface of predetermined thermoplastic 
composition, the method comprising: 

1 5 providing inter-engageable closure strip portions which are either separate 

strips or strip portions of a common member, at least a first of the closure strip 
portions providing an array of discrete fastener elements such as hook elements 
having crooks or hook elements of mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 

20 substrate, the other of the strip portions providing an array of hook-engageable 
elements such as loops or fibers, or elements self-engageable with fastener 
elements of the first strip portion, the elements of the strip portions capable of 
forming a releasable closure, each of the strip portions having a backing surface 
comprised substantially of said predetermined thermoplastic composition of 

25 which the surface of the film is formed; and 
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joining the backing substrates of said strip portions to respective portions 
of the surface of said plastic film or sheet by welding. 


137. The method of claim 136 wherein, during welding, the fastener 
5 elements of the respective strip portions are interengaged and the backings of the 
strip portions are simultaneously joined to respective portions of the sheet or film 
by application of energy to the respective sheet or film portions, insulating air 
pockets provided in the space created by the interengaged elements serving to 
limit thermal transfer and unwanted adhesion or bonding of the closure strip 
1 0 portions to each other. 


138. A method of applying a reclosable fastener to sheet or film, the 
method comprising: 

providing inter-engageable closure strip portions which are either separate 
15 strips or strip portions of a common member, at least a first of the closure strip 
portions providing an array of discrete fastener elements such as hook elements 
having crooks or hook elements of mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 
substrate, the other of the strip portions providing an array of hook-engageable 
20 elements such as loops or fibers, or elements self-engageable with fastener 
elements of the first strip portion, the elements of the strip portions capable of 
forming a releasable closure, and 

joining the backing substrate of said strip portions to respective portions 
of the surface of said film or sheet with application of energy, such as heat, 
25 acoustic or radio-frequency energy, to produce, for example welding or adhesive 
bonding, wherein, during the joining, the fastener elements of the respective strip 
portions are interengaged and the backing substrates of the strip portions are 
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simultaneously joined to respective portions of the sheet or film with application 
of energy to the respective sheet or film portions, insulating air pockets provided 
in the space created by the interengaged elements serving to limit thermal transfer 
and unwanted adhesion or bonding of the closure strip portions to each other. 

5 1 39. A method of applying a recloseable fastener to sheet or film, the 

method comprising: 

providing inter-engageable closure strip portions which are either separate 
strips or strip portions of a common member, at least a first of the closure strip 
portions providing an array of discrete fastener elements such as hook elements 

1 0 having crooks or hook elements of mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 
substrate, the other of the strip portions providing an array of hook-engageable 
elements such as loops or fibers, or elements self-engageable with fastener 
elements of the first strip portion, the elements of the strip portions capable of 

1 5 forming a releasable closure, and 

joining the backing substrate of said strip portions to respective portions 
of the surface of said film or sheet with application of energy, such as heat, 
acoustic or radio-frequency energy, to produce, for example welding or adhesive 
bonding, wherein, during the joining, the fastener elements of the respective strip 
20 portions are interengaged and the backing substrate of the strip portions are 

simultaneously joined to respective portions of the sheet or film with application 
of energy to the respective sheet or film portions, and 

cooperating parts of the releasable closure being of material that is 
incompatible or of significantly different melting temperature such that, under 
25 conditions of joining, the interengaged elements do not tend to adhere to each 
other or detrimentally deform. 
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140. The method of any one of claims 136 through 139 wherein bases 
of loops or fibers of the second strip portion are encapsulated by and secured by 
thermoplastic resin of the backing substrate of the respective closure strip 

5 portion, the loops or fibers being comprised of resin, such as polyester, that is 
incompatible with or has a higher melt temperature than the resin, such as 
polyolefin, of the respective backing substrate, and/or of components of the 
opposed first strip portion, such that, under conditions of joining, the dissimilarity 
of the material of the loops or fibers serves to prevent detrimental change to the 

1 0 loops or fibers or detrimental adhesion or bonding of the loops or fibers to the 
first closure strip portion, preferably, the mass of the hook elements of the first 
portion being substantially greater than that of the loop elements, the thermal 
mass of the hook elements being sufficient to prevent undue distortion of the 
hooks during the j oining action. 

15 

141 . The method of any one of claims 136 through 140 performed 
during vertical form and fill packaging. 

1 42. The method of any one of claims 1 36 through 1 40 performed 
20 during horizontal form and fill packaging. 

143. The method of any one of claims 136 through 140 performed 
during pouch making. 


25 


144. The method of any of the claim 136 through 143 in which the 
surface of the sheet to which the backing 
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TOUCH FASTENERS, THEIR MANUFACTURE, AND PRODUCTS 
INCORPORATING THEM 


CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of pending U.S. Patent 
Application Serial No. 09/293,257, filed April 16, 1999, which is itself a 
continuation-in-part of pending U.S. Patent Application Serial No. 09/187,389, 
filed November 06, 1998. This application also claims the benefit of our U.S. 
Provisional Patent Application entitled "EASY-OPENING BAG CLOSURE", 
filed October 14, 1999. 

BACKGROUND OF THE INVENTION 

This invention relates generally to touch fasteners, such as composite 
touch fasteners having both loops and loop-engageable fastener elements 
extending from one side of a common substrate, to their application in products 
such as closure strips for reclosable bags, and to methods and apparatus for their 
manufacture. This invention also relates to applying recloseable touch fasteners 
strips to sheet or film, especially to flexible, disposable sheet or film for 
packaging purposes, such as in vertical form and fill and horizontal form and fill 
packaging and in pouch manufacture. 

There has been much development over the last thirty years in the field of 
hook-and-loop fasteners. Early touch fastener products of this type consisted of 
two mating tapes, each being knit or woven. One tape would include loops of 
filament woven into a base, and the other would include filaments woven to form 
loops and then cut to form hooks. In some cases free ends of drawn plastic 
filaments on the male tape would be melted to form protruding heads. This shape 
of fastener element is sometimes called a "mushroom", to distinguish it from 
M hook"-shaped elements with re-entrant crooks. In some cases, arrays of similar 
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discrete fastening elements on two parts are shaped to engage with each other to 
form a releasable closure, these being known as "self-engageable" hooks or 
closures. 

More recently, continuous molding of fastener elements extending from a 

5 common sheet-form resin base has resulted in less expensive and thinner male 
tapes. Significant improvements in this area include the development of 
continuous fastener tape molding using fixed mold cavities (see Fischer, U.S. 
Patent 4,794,028), and the ability to provide loops on the back side of the male 
fastener tape as the fastener tape substrate and elements are being formed (see 

10 Kennedy et al., U.S. Patent 5,260,015), thus creating a composite fastener tape 
capable of fastening to itself. Further improvements have reduced the size of the 
fastener elements moldable by such techniques, to heights of 0.015 inch or less, 
which provide a very smooth touch when arranged in dense arrays. 

Another example of molded fastener tape involves molding perform stems 

1 5 or similar structures integral with a plastic backing substrate, and thereafter 
performing a forming operation to convert outer portions to a J hook, a 
mushroom head or similar engaging structure. 

As molded fastener tape has been improved to be more flexible and less 
expensive, it has found application in disposable garments, such as diapers. 

20 Further improvements are desirable to extend the applicability of molded touch 
fastener products to other uses. 

One such use that is discussed in more detail below is as a closure for 
reclosable bags and other such packaging. 

Other types of repeated use closures for bags have included, for instance, 

25 rib-and-groove type of locking or zipper closures such as are marketed under the 
name ZBPLOC. These have very different fastening characteristics and exacting 
requirements for joining to sheet or film in comparison to the touch-fastener 
closures that are concerned here. 
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SUMMARY OF THE INVENTION 

The invention features, in several of its aspects, a composite touch 
fastener product having both a band of loops and a band of hooks extending from 
a single face of a common, sheet-form substrate. Among other applications, this 
5 product can be included at the opening of a bag to function as a repeated use 
closure. 

According to one aspect of the invention, an elongated closure strip 
includes a sheet-form resin substrate having a front face a sheet-form resin 
substrate having a front face and a back face; an array of loop-engageable 

1 0 fastener elements integrally molded with and extending from the front face of the 
substrate and forming a discrete band of fastener elements extending 
longitudinally along the length of the closure strip; and a loop strip carried on the 
front face of the substrate and forming a discrete band of engageable loops 
extending along the length of the closure strip and spaced apart from the band of 

1 5 fastener elements. The loop strip is arranged to be engaged by the array of 
fastener elements when the substrate is folded along a fold line extending 
between the loop strip and the array of fastener elements. 

In some embodiments, the substrate has attachment regions extending 
along its length for permanently attaching the closure strip across a bag opening, 

20 the attachment regions being devoid of fastener elements and loops. The 

attachment regions are disposed either on the front face or the back face of the 
substrate. In some cases the attachment regions are covered with a layer of 
adhesive for permanently attaching the closure strip across the bag opening. In 
some other cases the attachment regions comprise exposed resin of the substrate, 

25 for permanently welding the closure strip to opposite sides of a bag formed of a 
compatible material. 

In some embodiments the substrate defines at least one frangible region 
extending longitudinally along the length of the closure strip between the band of 
loops and the band of fastener elements, for tearing the substrate between the 

30 loops and the fastener elements, to open an associated bag. In some cases the 
frangible region comprises at least one longitudinal groove extending along the 
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substrate. In some configurations the frangible region comprises a pair of spaced 
apart, longitudinal grooves, and a longitudinal rib integrally molded with and 
extending from the substrate between the pair of grooves. The groove may be 
defined on either the front face or the back face of the substrate. 

5 In some instances a longitudinal rib is integrally molded with and extends 

from the substrate adjacent the groove, on a side of the groove opposite the fold 
line, for resisting propagation of a tear from the groove away from the fold line. 

The frangible region may include an embedded longitudinally continuous 
filament adapted to be torn from the closure strip to tear the substrate along the 

10 frangible region. In some cases the filament is completely enclosed within a 

longitudinal rib integrally molded with and extending from the substrate between 
the band of loops and the band of fastener elements. For some applications the 
longitudinal rib enclosing the filament is disposed on the back face of the 
substrate. 

1 5 In some cases the longitudinal rib is offset from the fold line. 

In some embodiments, the loop strip comprises a non-woven web of 
entangled fibers forming the loops, preferably having a basis weight of less than 
about 4 ounces per square yard (more preferably, less than about 2 ounces per 
square yard). In some cases, the non-woven web comprises a needled web in a 

20 stretched condition. 

In some embodiments, fibers of the loop strip are affixed to the substrate 
across the width of the loop strip, such as by being encapsulated by resin of the 
substrate. By "width" of the loop strip, we mean the entire transverse dimension 
of the preformed strip, as measured between the outermost edges of the 

25 preformed strip before it is attached to the substrate. 

In many cases, the loop strip has a fiber density which is substantially 
constant across its width, yet the loop strip has discrete regions which are more 
encapsulated by resin than other regions of the loop strip. These discrete, more 
encapsulated regions may be spaced apart longitudinally along the loop strip, 

30 extend lengthwise along the loop strip and be spaced apart widthwise, or be 
arranged in a checkerboard pattern, for instance: 
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When we refer to regions of the loop strip as being more "encapsulated" 
than other regions, we mean that the fibers of the more encapsulated regions are 
generally more thoroughly embedded in the resin of the substrate than the fibers 
of other regions. Generally, this will involve a deeper penetration of the substrate 
5 resin into the loop strip. 

In some embodiments, longitudinal edge regions of the loop strip are 
affixed to the substrate, while a center region (between the edge regions) is 
substantially loose from the substrate. The center region of the loop strip may 
advantageously define a gentle arc extending away from the substrate in some of 
1 0 these embodiments. 

In some configurations, a barrier layer (of a different material than the 
substrate) is included between the substrate and the loop strip. This barrier layer 
may be of paper or a polymer resin, for example. 

In some cases the loop strip has at least one edge which is substantially 
1 5 loose from the substrate. This edge may be either an inner or outer edge in a 
finished bag, and can help to redirect peel separation forces to enhance the peel 
strength of the fastening. 

In some closure strips, open-ended pockets are defined between an edge 
of the loop strip and the substrate. These pockets can also help to enhance peel 
20 strength in some cases. 

In some embodiments, the edge regions of the loop strip have fibers 
directly encapsulated within resin of the substrate, while the closure strip also 
includes a binder (of a different material than the substrate) connecting fibers of 
the center region (between the edge regions) of the loop strip to resin of the 
25 substrate. 

The substrate of some embodiments of the closure strip is advantageously 
formed of the same material as the substrate, e.g. enabling welding the substrate 
to the bag materia!. Such material can for instance be polypropylene, polyester or 
nylon, chosen for their excellent barrier qualities (as well as polyethylene which 
30 has poor barrier qualities), and copolymers and compatible mixtures that include 
at least one of such resins. 
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Some embodiments of the closure strip also include an adhesive strip 
carried on the front face of the substrate between the band of fastener elements 
and the band of loops. The adhesive strip has an exposed surface arranged to 
contact the front face of the closure strip when the closure strip is folded to 
5 engage the loops with the fastener elements, to retain the closure strip in a folded 
state. 

Alternatively, some embodiments have a first adhesive strip carried on the 
front face of the substrate between the band of fastener elements and the pair of 
grooves, and a second adhesive strip carried on the front face of the substrate 

1 0 between the band of loops and the pair of grooves. The first and second adhesive 
strips have exposed surfaces arranged to contact each other when the closure strip 
is folded to engage the loops with the fastener elements, to retain the closure strip 
in a folded state. In either case, these adhesive strips can advantageously provide 
an air-tight seal when the closure is closed. 

1 5 In some cases the closure strip includes a strip of peelable adhesive 

carried on the front face of the substrate for providing a peelable seal across the 
opening of an associated bag. For some applications the strip of peelable 
adhesive is disposed between a longitudinal edge of the closure strip and both of 
the bands of fastener elements and loops. In some other applications the strip of 

20 peelable adhesive is disposed between the bands of fastener elements and loops. 
In some embodiments, the closure strip includes a layer of paper 
permanently adhered to the substrate. In some cases, this layer of paper is carried 
on the front face of the substrate, in its longitudinal edge regions. In some cases, 
the paper is carried on the back face of the substrate. In some other cases, the 

25 layer of paper is disposed between a center region of the loop strip and the 
substrate. 

In some embodiments the closure strip includes a second array of loop- 
engageable fastener elements integrally molded with and extending from the back 
face of the substrate and forming a second band of fastener elements extending 
30 longitudinally along the length of the closure strip, for hanging an associated 

package for display-. In some cases a second loop strip is carried on.the back face 
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of the substrate and forms a second discrete band of engageable loops spaced 
apart from the second band of fastener elements, for engaging the second band of 
fastener elements of another package. 

In some cases a second loop strip carried on the back face of the substrate 

5 and forms a second discrete band of engageable loops extending along the length 
of the closure strip, for hanging an associated package for display. 

In some embodiments the substrate further defines multiple longitudinal 
rows of hump-shaped projections extending from its front face between the fold 
line and each of the bands of loops and fastener elements. 

1 0 According to a second aspect of the invention, an elongated closure strip 

includes a sheet-form resin substrate having front and back faces, a loop strip 
carried on the front face of the substrate, and an array of loop-engageable fastener 
elements carried on the front face of the substrate. The loop strip forms a discrete 
band of hook-engageable, free-standing loops along the length of the closure 

15 strip, and the array of fastener elements forms a discrete band of fastener 

elements extending longitudinally along the length of the closure strip and spaced 
apart from the band of loops. The substrate defines a pair of grooves extending 
longitudinally along the length of the closure strip between the band of loops and 
the band of fastener elements, and a longitudinal rib integrally molded with and 

20 extending from the substrate between the pair of grooves. 

According to a third aspect of the invention, an elongated closure strip 
includes a sheet-form resin substrate having front and back faces, a loop strip 
carried on the front face of the substrate, and an array of loop-engageable fastener 
elements carried on the front face of the substrate. The loop strip forms a discrete 

25 band of hook-engageable, freestanding loops along the length of the closure strip, 
and the array of fastener elements forms a discrete band of fastener elements 
extending longitudinally along the length of the closure strip and spaced apart 
from the band of loops. The loop strip has width and a fiber density that is 
substantially constant across its width, and is at least partially encapsulated in 

30 resin of the substrate across its width, with the loop strip having discrete regions 
which are more encapsulated by resin than other regions of the loop strip. 
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According to a fourth aspect of the invention, a reclosable bag includes a 
bag body and an elongated closure strip. The bag body has two opposing side 
walls joined along three edges to form therebetween a pouch having an open end. 
The closure strip is permanently affixed to the two side walls of the bag body 
5 along the open end, and includes a sheet-form resin substrate having a front and a 
back face; an array of loop-engageable fastener elements integrally molded with 
and extending from the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip; 
and a loop strip carried on the front face of the substrate and forming a discrete 
10 band of engageable loops extending along the length of the closure strip and 

spaced apart from the band of fastener elements. The loop strip is arranged to be 
engaged by the array of fastener elements to releasably retain the bag in a closed 
condition. 

In some preferred embodiments the substrate is continuous and solid 

1 5 between the band of loops and the band of fastener elements and forms a seal to 
retain the bag in a sealed condition before the bag is opened. 

In some embodiments, the substrate of the closure strip is permanently 
affixed to the side walls of the bag body with adhesive. In some other 
embodiments, the substrate of the closure strip is welded to the side walls of the 

20 bag body. The substrate of the closure strip and the side walls of the bag body 
may both be formed of the same resin, for instance, including, polyethylene and, 
in cases involving barrier films and sheets, polypropylene, polyester and nylon, 
and copolymers and compatible mixtures that include such resins. 

In some cases the resin of the sheet or film packaging material or the resin 

25 of the backing substrate of a closure strip to be joined to the packaging material, 
or both, includes an additive in the resin blend or a discrete outer layer, as by 
coextrusion, of a material that contributes to weldability of the matching 
surfaces. Such additives include for instance an ionomer such as marketed by 
duPont under the mark surlyn™, or an ethylene vinyl acetate (EVA) additive 

30 which lowers the weld temperature, or a material known as metalocene which is 
used to sharpen or adjust the melting range of materials to be welded together. 


WO 00/27721 


9 


PCT/US99/2626I 


For some applications the substrate of the closure strip defines at least one 
frangible region extending longitudinally along the length of the closure strip 
between the band of loops and the band of fastener elements, for tearing the 
substrate between the loops and the fastener elements to open the bag. The 

5 frangible region may include, for instance, at least one longitudinal groove 
extending along the substrate. In some cases the frangible region comprises a 
pair of spaced apart, longitudinal grooves, and a longitudinal rib integrally 
molded with and extending from the substrate between the pair of grooves. 

In some other cases the frangible region has an embedded, longitudinally 

1 0 continuous filament adapted to be torn from the closure strip to tear the substrate 
along the frangible region. The filament may be fully enclosed within a 
longitudinal rib extending from the back face of the substrate of the closure strip 
and disposed inside the bag, for example. In some bags the filament has an end 
attached to a pull tab extending from one edge of the bag. In some other bags a 

1 5 slit is defined through an edge region of the bag but not extending into the 

interior of the bag, the slit defining a graspable pull tab within the edge region 
and containing an end of the filament. The pull tab may also be defined between 
a pair of slits on either side of the filament and extending through an adjacent 
edge of the bag. 

20 In some embodiments the loop strip of the closure strip comprises a non- 

woven web of fibers having a basis weight of less than about 4 ounces per square 
yard. 

In some applications a strip of peelable adhesive is carried on the front 
face of the substrate for providing a peelable seal across the opening of the bag. 
25 The peelable seal may be disposed either inboard or outboard of the bands of 
loops and fastener elements. 

In some embodiments the back face of the closure strip forms an outer 
surface of the bag, with the bands of loops and fastener elements carried on an 
inner surface of the bag. 
30 In some bags the closure strip also has a second array of loop-engageable 

fastener elements integrally molded with and extending from the back face of the 


10 


substrate and forming a second band of fastener elements extending 
longitudinally along the outer surface of the bag, for hanging the bag for display. 
The closure strip may also include a second loop strip carried on the back face of 
the substrate and forming a second discrete band of engageable loops extending 
along the outer surface of the bag, for hanging the bag for display. 

In some cases the front face of the closure strip forms an outer surface of 
the bag, with the bands of loops and fastener elements carried on said outer 
surface of the bag. Both the band of loops and the band of fastener elements may 
be disposed on a front side of the bag, for example, such that the fastener 
elements engage the loops when an adjacent edge of the bag is folded over. 
Preferably, the substrate of the closure strip defines a frangible region between 
the bands of loops and fastener elements, the frangible region running along one 
side of the bag and configured to be torn to open the bag. 

For some consumer applications this frangible region is configured to be 
torn by applying a transverse tensile load across the frangible region, such that 
the frangible region is burst to gain access to the bag. The load may be applied by 
grasping the bag on either side of the frangible region, for example, and then 
separating the hands to tear the frangible region. Preferably, the frangible region 
of the substrate is weaker with respect to a transverse tensile load than the side 
walls of the bag and the attachment between the side walls of the bag and the bag 
closure. 

The side wall forming the front side of the bag may have an exposed tab, 
for example, for grasping and pulling the front side of the bag to tear the 
frangible region of the closure strip. This tab may extend across the front side of 
the bag. 

In some embodiments the bands of loops and fastener elements are 
disposed on opposite sides of the bag, such that the fastener elements engage the 
loops when an adjacent edge of the bag, formed by a fold in the closure strip, is 
folded over twice. In some cases, adjacent layers of the substrate together form a 
barrier to fluids with the closure strip folded over twice. 
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In some applications the side walls of the bag are attached to the closure 
strip along the back face of the closure strip. In some cases, one edge of the bag 
is formed by a fold along the substrate of the closure strip between the bands of 
loops and fastener elements. In some other cases, the substrate forms a fold 
5 between the bands of fastener elements and loops, with the fold of the substrate 
directed toward the interior of the bag. The substrate may be solid and 
continuous between the side walls of the bag, to form a seal across the bag 
opening until the bag is initially opened. The side walls of the bag may be joined 
together outboard of the longitudinal edges of the closure strip to form a seal until 
10 the bag is initially opened. 

Advantageously, in some embodiments at least one longitudinal edge of 
the closure strip is disposed inside the bag and unattached to the sides of the bag 
except at the edges of the bag. 

The substrate of the closure strip carries printed indicia in some 
1 5 applications. 

Also, in some applications the substrate of the closure strip defines a hole 
forming a graspable handle for carrying the bag. 

According to a fifth aspect of the invention, a reclosable bag includes a 
bag body having two opposing side walls joined along three edges to form a 
20 pouch having an open end, and a closure strip permanently affixed to the two side 
walls of the bag body along the open end. The closure strip includes a sheet-form 
resin substrate having a front face, a loop strip carried on the front face of the 
substrate, and an array of loop-engageable fastener elements carried on the front 
face of the substrate. The loop strip forms a discrete band of hook-engageable, 
25 free-standing loops along the length of the closure strip, and the array of loop- 
engageable fastener elements forms a discrete band of fastener elements 
extending longitudinally along the length of the closure strip and arranged to 
engage the band of loops to releasably retain the bag in a closed condition when 
the opposing sides of the bag body are pressed together at the open end. The 
30 substrate defines a pair of grooves extending longitudinally along the length of 
the closure strip between the band of loops and the band of fastener elements, the 
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pair of grooves spaced apart to define between them a band of substrate resin for 
retaining the bag in a closed condition until the closure strip is torn along the pair 
of grooves. The substrate also defines a longitudinal rib integrally molded with 
and extending from the substrate between the pair of grooves, the rib having 

5 thickness and arranged to be grasped between adjacent regions of the substrate 
and pulled to tear the closure strip along the pair of grooves. 

According to a sixth aspect of the invention, a continuous sheet-form 
product useful for forming bags includes a continuous sheet-form film and a 
length of closure strip permanently bonded to the film. The closure strip includes 

10 a sheet-form resin substrate having an exposed front face; a loop strip carried on 
the front face of the substrate and comprising a discrete band of hook-engageable 
( loops extending along the length of the closure strip; and an array of loop- 
engageable fastener elements integrally molded with resin of the front face of the 
substrate and forming a discrete band of fastener elements extending 

1 5 longitudinally along the length of the closure strip and spaced apart from the band 
of loops. 

The closure strip, in some applications, is continuous and extends along 
the film centerline. In some other applications the closure strip is continuous and 
extends along one edge of the film. 

20 In some cases the closure strip extends transversely across the film. 

According to a seventh aspect of the invention, a continuous sheet-form 
product useful for forming bags includes a continuous sheet-form film and 
multiple lengths of closure strip extending transversely across the film at spaced 
intervals and permanently bonded to the film. Each length of closure strip 

25 includes two overlapping substrates, with each substrate bonded separately to the 
bag film on opposite sides of an associated frangible region of the film; a loop 
strip carried on the front face of the first substrate and comprising a discrete band 
of engageable loops extending along the length of the closure strip; and an array 
of loop-engageable fastener elements extending from the second substrate and 

30 forming a discrete band of fastener elements extending longitudinally along the 
length of the closure. The first and second substrates are overlapped as bonded to 
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the film such that the bands of loops and fastener elements overlap for 
engagement. 

Preferably, the fastener elements are integrally molded with resin of the 
front face of the second substrate. 
5 According to an eighth aspect of the invention, a method of fabricating a 

closure strip is provided. The method includes the steps of molding a continuous, 
sheet-form substrate having a band of fastener elements integrally molded with 
and extending from a front face of the substrate; and attaching a continuous strip 
of loop material to resin forming the front face of the substrate to form a discrete 
1 0 band of loops spaced apart from the band of fastener elements. 

In some cases the step of molding includes forming the substrate to have a 
longitudinal frangible section arranged to be disposed between the band of loops 
and the band of fastener elements. The frangible section of the substrate may 
define, for example, at least one longitudinally extending groove, with the 
1 5 molding step including forming the groove in the substrate as the substrate is 
formed. The groove may be formed in the front or back face of the substrate. 

In some instances the frangible section defines a pair of longitudinally 
extending grooves in the substrate, and the step of molding may also include 
simultaneously forming a longitudinal rib extending from the substrate between 
20 the grooves. 

In some cases the step of molding includes simultaneously forming a 
longitudinal rib extending from the substrate, the rib arranged to be disposed 
between the bands of fastener elements and loops. The rib, in some instances, is 
molded to be closer to one than the other of the bands of fastener elements and 
25 loops. 

The step of molding, for some applications, includes simultaneously 
embedding a longitudinally continuous filament in resin of the substrate. The 
filament may be completely enclosed by resin of a rib extending from one face of 
the substrate, for example. 
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In some preferred applications of the method of the invention, the strip of 
loop material comprises a non-woven web of entangled fibers forming the loops 
and having a basis weight of less than about 4 ounces per square yard. 

In some embodiments the step of attaching includes encapsulating fibers 
5 of the strip of loop material in resin of the substrate across the width of the strip 
of loop material. 

The strip of loop material, in some cases, has a fiber density which is 
substantially constant across its width, and the step of attaching includes 
permanently bonding discrete regions of the strip of loop material to the substrate 
1 0 while leaving other regions of the strip of loop material in a less bonded 
condition. 

In some embodiments the strip of loop material is permanently attached to 
the substrate after the substrate is molded, such as by heating the front face of the 
substrate and then pressing the loop material against the front face of the 

1 5 substrate with the front face of the substrate at an elevated temperature. 

In other embodiments the strip of loop material is permanently attached to 
the substrate as the substrate is molded. In some such cases the steps of molding 
and attaching include continuously feeding the strip of loop material through a 
nip defined between a rotating mold roll and a pressure roll, the rotating mold roll 

20 defining a multiplicity of cavities about its periphery for molding the fastener 
elements, while continuously introducing molten resin to the mold roll under 
conditions which cause the resin to fill the cavities and form the substrate, such 
that pressure in the nip bonds the strip of loop material to resin of the substrate. 
In some configurations the mold roll has two extending ridges that form a 

25 pair of grooves in the substrate. The step of molding may also include 

simultaneously forming a longitudinal rib extending from the substrate between 
the pair of grooves, the mold roll defining, between its two ridges, a channel for 
forming the longitudinal rib. 

In some instances the steps of molding and attaching include continuously 

30 feeding the strip of loop material through a gap defined between a rotating mold 
roll and a stationary extrusion head, the rotating mold roll defining a multiplicity 
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of cavities about its periphery for molding the fastener elements, while 
continuously introducing molten resin to the gap under conditions which cause 
the resin to fill the cavities and form the substrate and to permanently adhere to 
the strip of loop material. 

5 In some embodiments the method also includes, while continuously 

feeding the strip of loop material through the gap, continuously feeding a strip of 
preformed material through the gap between the strip of loop material and the 
extrusion head, such that the preformed material inhibits the encapsulation of 
fibers of the strip of loop material in predetermined regions and the preformed 

10 material is incorporated into the closure strip. This preformed material is 

preferably selected from the group consisting of paper, fabric and plastic film, 
and may have perforations through it for allowing heavier penetration of substrate 
resin in some predetermined areas. 

In some cases the steps of molding and attaching include continuously 

1 5 feeding the strip of loop material through a nip defined adjacent the periphery of 
a rotating mold roll, the mold roll comprising at least one staking ring having a 
contoured outer edge and arranged to hold a predetermined region of the strip of 
loop material against the resin under pressure in the gap. The outer edge of the 
staking ring may have protrusions spaced about its periphery, for example, with 

20 the protrusions corresponding to discrete regions of relatively greater 

encapsulation of the strip of loop material. Preferably, the mold roll comprises 
multiple staking rings arranged to produce a predetermined bonding pattern 
across the strip of loop material. 

According to a ninth aspect of the invention, a method of fabricating a 

25 closure strip is provided. The closure strip is in the form of a sheet-form resin 
substrate having a front face, with both a loop strip and an array of loop- 
engageable fastener elements carried on the front face of the substrate. The loop 
strip has width and forms a discrete band of hook-engageable, extended loops 
along the length of the closure strip. The array of loop-engageable fastener 

30 elements forms a discrete band of fastener elements extending longitudinally 

along the length of the closure strip and spaced apart from the band of loops, the 
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substrate having a frangible section between the band of loops and the band of 
fastener elements. The method includes the steps of molding a continuous, sheet- 
form substrate having both a band of fastener elements integrally molded with 
and extending from its front face, and a frangible section, and attaching a 
5 continuous strip of loop material to resin forming the front face of the substrate to 
form a band of loops, with the frangible section of the substrate disposed between 
the band of loops and the band of fastener elements. 

According to a tenth aspect of the invention, a method of fabricating 
reclosable bags is provided. The method includes the steps of: 
10 a) providing a continuous length of sheet-form bag wall material; 

b) providing a continuous closure strip comprising a sheet-form resin 
substrate having a front face; a loop strip carried on the front face of the substrate 
and forming a discrete band of engageable loops along the length of the closure 
strip; and an array of loop-engageable fastener elements integrally molded with 

1 5 the front face of the substrate and forming a discrete band of fastener elements 
extending longitudinally along the length of the closure strip and spaced apart 
from the band of loops; 

c) permanently attaching the closure strip along the sheet-form bag wall 
material to form a continuous length of preform bag material; and then 

20 d) forming individual bags from the preform bag material. 

In some embodiments the step of attaching produces a preform tube of 
bag material, and the steps of attaching and forming are performed 
simultaneously in a vertical form and fill process, with the individual bags 
containing a predetermined quantity of material to be stored in the bags. 

25 In some applications, the closure strip is attached to longitudinal edges of 

the sheet-form plastic to form a fin seal of the preform tube. 

In some cases the closure strip is folded to form a fold extending outward, 
away from the preform tube. The fold defines a distal edge of the fin seal in 
some of these cases. 

30 In some other cases the closure strip is folded to form a fold extending 

inward, toward the preform tube. 
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In some embodiments the step of attaching produces a preform tube of 
bag material. The steps of attaching and forming are performed simultaneously 
in a horizontal form and fill process, with the individual bags formed about 
associated packages of material. In some preferred arrangements longitudinal 

5 edges of the bag side wall material are brought together to form a fin seal with 
the closure strip folded longitudinally and disposed within the Fin seal. In some 
other applications longitudinal edges of the bag side wall material are brought 
together in a fin seal with the closure strip folded longitudinally about and 
attached to the longitudinal edges of the bag side wall material. 

10 In some embodiments the step of attaching includes folding the closure 

strip along its length to engage the bands of loops and fastener elements in an 
engagement zone, the loops and fastener elements holding their underlying 
regions of the substrate in spaced apart relation. In some of these cases the step 
of attaching further includes welding the bag side wall material to the back face 

15 of the substrate, the engagement zone providing a heat barrier to inhibit 
permanently welding the substrate together in its folded condition. 

In some cases the step of forming includes folding the preform bag 
material along its centerline and then forming transverse seals spaced along the 
preform bag material at bag length intervals to form a chain of open-ended bags. 

20 The closure strip may be attached along the bag side wall material between 

longitudinal edges of said material, for instance, with the preform bag material 
being subsequently folded at the closure strip to engage the bands of loops and 
fastener elements. 

In some applications the step of attaching includes individually folding 

25 the bag side wall material and the closure strip, and then joining the folded wall 
material and closure strip along their longitudinal edges to form a continuous 
tube of preform bag material. In some of these applications the step of forming 
includes creating transverse seals across the tube of preform bag material to form 
a series of discrete, empty bags. 

30 In some embodiments the bag side wall material is provided as two 

separate material sheets, the step of attaching including attaching the closure strip 
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to one longitudinal edges of each sheet, such that the preform bag material 
comprises the two material sheets joined at the closure strip. The step of forming 
individual bags includes forming transverse seals across the preform bag material 
and joining the other longitudinal edges of the sheets of material to form a series 

5 of sealed bags. 

In some instances the closure strip contains an embedded puli cord, and 
the step of forming includes forming a graspable pull tab extending from an edge 
of each bag, with the pull tab containing an end of the pull cord. The graspable 
pull tab may be formed by slitting each bag in a side seal area of the bag, for 

10 instance. Alternatively, the slitting may cut through the pull cord but not extend 
into the interior of the bag. The slitting forms, in some cases, two slits extending 
from an adjacent edge of the bag to the filament. 

According to an eleventh aspect of the invention, a method of fabricating 
reclosable bags is provided. The method includes the steps of: 

1 5 (a) providing a continuous length of sheet- form plastic, folded along its 

length and having two exposed longitudinal edges; 

(b) providing a continuous closure strip folded along its length and having 
two exposed longitudinal edges (the closure strip having a sheet-form resin 
substrate with a front face, a loop strip carried on the front face of the substrate 

20 and forming a discrete band of hook-engageable, free-standing loops along the 
length of the closure strip, and an array of loop-engageable fastener elements 
integrally molded with the front face of the substrate and forming a discrete band 
of fastener elements extending longitudinally along the length of the closure strip 
and spaced apart from the band of loops, as described above); 

25 (c) permanently attaching the longitudinal edges of the sheet-form plastic 

to the longitudinal edges of the closure strip to form a continuous preform tube; 
and. 

(d) forming sealed individual bags from the preform tube. 
In some embodiments, the step of forming sealed individual bags includes 
30 cutting the continuous preform tube to predetermined lengths (each cut length 
comprising a section of closure strip and a section of sheet-form plastic), sealing 
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a first open end of each cut length of preform tube, and sealing a second open end 
of each cut length of preform tube to form a sealed bag. In many cases, between 
the steps of sealing the first and second open ends, each cut length of preform 
tube is filled with material to be stored in the sealed bag. 

In some embodiments, the step of forming sealed individual bags 
includes: 

(dl) sealing the tube at a sealing point spaced from one end of the tube to 
form an end pouch with a single opening; 

(d2) filling the end pouch with material; 

(d3) sealing the single opening of the end pouch to form a sealed bag 
containing the material; 

(d4) separating the sealed bag from the tube by severing the tube below 
the sealing point; 

(d5) advancing the tube; and 

(d6) repeating steps (dl) through (d5). 

In some embodiments, the substrate of the closure strip defines a pair of 
grooves extending longitudinally along the length of the closure strip between the 
band of loops and the band of fastener elements, with the pair of grooves spaced 
apart to define between them a band of substrate resin for retaining the bag in a 
closed condition until the closure strip is torn along the pair of grooves. 

According to a twelfth aspect of the invention, a composite touch fastener 
has an elongated, sheet-form resin substrate with a front face, a fibrous loop strip 
partially encapsulated in resin of the front face of the substrate, and an array of 
loop-engageable fastener elements integrally molded with resin of the front face 
of the substrate. The loop strip forms a discrete band of hook-engageable, 
freestanding loops along the length of the substrate, the loop strip having a 
substantially constant fiber density across its width between its two longitudinal 
edges. The array of loop-engageable fastener elements forms a discrete band of 
fastener elements extending longitudinally along the substrate. 

In some embodiments, the loop strip comprises a non-woven web of 
entangled fibers forming the loops. Preferably, the web has a basis weight of less 
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than about 4 ounces per square yard (more preferably, less than about 2 ounces 

per square yard). The non- woven web may be in the form of a needled web in a 

stretched condition, for instance. 

According to a thirteenth aspect of the invention, a composite touch 
5 fastener includes an elongated, sheet-form resin substrate, a fibrous loop strip 

partially encapsulated in resin of the substrate, with the loop strip having discrete 

regions which are substantially more encapsulated by resin than other regions 

thereof, and an array of loop-engageable fastener elements integrally molded with 

resin of the substrate. 
1 0 In some embodiments, the loop strip has a substantially constant fiber 

density across its width. 

In some cases, the strip of loop material has regions of substantially 

higher loft than regions corresponding to the discrete regions that are 

substantially more encapsulated by resin. 
1 5 By "loft", we mean the distance the exposed loops of the loop material 

extend from the front face of the substrate, as presented for engagement by 

fastener elements. 

In some embodiments, the strip of loop material comprises a non-woven 
web of entangled fibers forming the loops and having a basis weight of less than 

20 about 4 ounces per square yard. 

According to a fourteenth aspect of the invention, a method of fabricating 
a composite touch fastener is provided. The composite touch fastener is in the 
form of an elongated, sheet-form resin substrate having a front face, with both a 
loop strip and an array of loop-engageable fastener elements carried on the front 

25 face of the substrate. The loop strip has width and forms a discrete band of hook- 
engageable, exposed loops extending longitudinally along the substrate. The 
array of loop-engageable fastener elements forms a discrete band of fastener 
elements extending longitudinally along the length of the substrate. The method 
includes the steps of molding a continuous, sheet-form substrate having a band of 

30 fastener elements integrally molded with and extending from its front face, and 
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attaching a continuous strip of loop material to resin forming the front face of the 
substrate to form a band of loops. 

Preferably, the strip of loop material comprises a non-woven web of 
entangled fibers forming the loops and having a basis weight of less than about 4 
5 ounces per square yard (more preferably, less than about 2 ounces per square 
yard). 

In some embodiments, the strip of loop material has a fiber density that is 
substantially constant across its width, yet the step of attaching permanently 
bonds discrete regions of the strip of loop material to the substrate while leaving 
1 0 other regions of the strip of loop material in a less bonded condition. 

In some cases, the strip of loop material is permanently attached to the 
substrate as the substrate is molded. For instance, in some preferred methods, the 
steps of molding and attaching include continuously feeding the strip of loop 
material through a gap defined adjacent a rotating mold roll (defining a 
1 5 multiplicity of cavities about its periphery for molding the fastener elements), 
while continuously introducing molten resin to the mold roll under conditions 
which cause the resin to fill the cavities and form the substrate, such that pressure 
in the gap bonds the strip of loop material to resin of the substrate. 

In some cases, the gap is a nip defined between the mold roll and a 
20 pressure roll. 

In some other cases, the gap is defined between the mold roll and a fixed 
extrusion head. 

In some embodiments, the mold roll contains at least one staking ring 
having a contoured outer edge, the staking ring arranged to hold a predetermined 
25 region of the strip of loop material against the resin under pressure in the gap. 

In one presently preferred configuration, the outer edge of the staking ring 
has protrusions spaced about its periphery, the protrusions corresponding to 
discrete regions of relatively greater encapsulation of the strip of loop material. 
In some cases, the mold roll has multiple staking rings arranged to 
30 produce a predetermined bonding pattern across the strip of loop material. 
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According to a fifteenth aspect of the invention, a method of fabricating a 
composite touch fastener is provided. The touch fastener is in the form of an 
elongated sheet-form resin substrate carrying both a preformed material and an 
array of loop-engageable fastener elements integrally molded with the substrate. 

5 The method includes molding a continuous, sheet-form substrate having a band 
of fastener elements integrally molded with and extending from the substrate, by 
continuously introducing molten resin to a gap defined adjacent a rotating mold 
roll defining a multiplicity of cavities about its periphery for molding the fastener 
elements, under conditions which cause the resin to fill the cavities and form the 

1 0 substrate, while permanently attaching a continuous strip of preformed material 
to resin of the substrate in a nip defined between the mold roll and a pressure roll, 
by causing pressure variations within the nip. The pressure variations result in 
regions of relatively high penetration of substrate resin into the preformed 
material and regions of relatively low penetration of substrate resin into the 

1 5 preformed material . 

In some preferred embodiments, the mold roll has protrusions extending 
radially into the nip, for causing local increases in nip pressure that correspond to 
the regions of relatively high penetration of substrate resin. 

In some embodiments, the pressure roll has protrusions extending radially 

20 into the nip, the protrusions causing local increases in nip pressure that 
correspond to the regions of relatively high penetration of substrate resin. 

In some cases, the gap and the nip are coextensive. In some other cases, 
the gap is defined between the mold roll and a fixed extrusion head. 

In some embodiments, the regions of relatively high penetration of 

25 substrate resin into the preformed material are arranged in a checkerboard pattern 
along the strip of preformed material. 

In some configurations, the array of fastener elements is disposed on a 
front face of the substrate and the strip of preformed material is attached to a back 
face of the substrate. The preformed material is, in some embodiments, 

30 coextensive with the back face of the substrate. 
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In some other configurations, the strip of preformed material and the array 
of fastener elements are both disposed on a common side of the substrate. 

In some embodiments, the strip of preformed material comprises a strip of 
loop material having exposed loops arranged for releasable engagement by the 

5 fastener elements. 

According to a sixteenth aspect of the invention, an apparatus for 
fabricating a composite touch fastener is provided. The composite touch fastener, 
as described above, is in the form of an elongated sheet-form resin substrate 
having a front face, a loop strip carried on the front face of the substrate (the loop 

1 0 strip having width and forming a discrete band of hook-engageable, extended 
loops along the length of the touch fastener), and an array of loop-engageable 
fastener elements carried on the front face of the substrate and forming a discrete 
band of fastener elements extending longitudinally along the substrate. The 
apparatus includes a rotating mold roll defining a multiplicity of fixed cavities 

1 5 about its periphery for molding the fastener elements, means of supplying molten 
resin to the mold roll under conditions which cause the resin to fill the cavities 
and form the substrate, means of supplying a continuous strip of loop material 
between the molten resin and the mold roll under conditions which cause the strip 
of loop material to permanently bond to the front face of the substrate, and means 

20 of stripping the fastener elements from the cavities. The ,, rneans ,, elements of the 
apparatus will be understood to be those discussed or represented schematically 
herein or in the disclosures incorporated by reference, and their equivalents. 

According to a seventeenth aspect of the invention, a method of 
fabricating reclosable bags in a vertical form and fill process is provided. The 

25 method includes the steps of: 

a) unrolling a continuous length of sheet-form bag film and directing the 
unrolled film over a forming head, advancing the bag film one bag length 
between pauses; 

b) during each pause, attaching a length of closure strip across the 
30 unrolled bag film upstream of the forming head, each length of closure strip 

comprising a sheet-form resin substrate having a front face; a loop strip carried 
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on the front face of the substrate and forming a discrete band of engageable loops 
along the length of the closure strip; and an array of loop-engageable fastener 
elements integrally molded with the front face of the substrate and forming a 
discrete band of fastener elements extending longitudinally along the length of 

5 the closure strip and spaced apart from the band of loops; and 

c) forming individual bags from the bag film, each bag having an 
associated length of closure strip. 

According to an eighteenth aspect of the invention, a horizontal form/fill 
packaging machine is provided. The machine includes means for forming a 

1 0 continuous tube from a sheet of film (the tube having an extending flange formed 
by opposite edge regions of the film brought together in face-to-face relation), 
means for introducing a reclosable closure strip to the flange of the tube, means 
for sealing the closure strip to the edge regions of the film, means for inserting 
discrete items to be packaged into the tube, and means for severing and sealing 

1 5 the tube between adjacent items to form individual packages containing the 
items. 

According to a nineteenth aspect of the invention, a reclosable roll-top 
bag has a closure strip sealed along an upper end of the bag. The closure strip 
has a substrate defining at least one frangible region to be severed to open the 

20 bag, a band of hook elements extending from the closure strip and disposed on 
one side of the bag, and a band of loop material carried on the substrate on an 
opposite side of the bag. When the upper end of the bag is folded over upon 
itself in a predetermined arrangement, the band of hook elements releasably 
engages the band of loop material to form a releasable fastening, with adjacent 

25 layers of the substrate together forming a barrier to fluids. 

According to a twentieth aspect of the invention, a reclosable bag has a 
closure strip having parallel hook and loop bands extending from an outer surface 
thereof and separated by a frangible region, such that the bag, after being opened 
by severing the frangible region, is adapted to be reclosed by folding the bag 

30 about the frangible region to place the hook and loop bands in releasable 
engagement. 
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According to a twenty first aspect of the invention, a method of 
fabricating a closure strip includes molding a continuous, sheet-form substrate 
having a band of fastener elements integrally molded with and extending from a 
front face of the substrate, and attaching a continuous strip of loop material to 

5 resin forming the front face of the substrate to form a discrete band of loops 
spaced apart from the band of fastener elements. 

According to a twenty-second aspect of the invention, a method of 
forming a bag or package of disposable flexible packaging film or sheet having a 
surface of predetermined thermoplastic composition is provided. The method 

1 0 includes providing inter-engageable closure strip portions which are either 

separate strips or strip portions of a common member, and joining the backing of 
said strip portions to respective portions of the surface of said plastic film or 
sheet by welding. The strip portions are either separate strips or strip portions of 
a common member. At least a first of the closure strip portions provides an array 

1 5 of discrete fastener elements such as hook elements having crooks or hook 
elements of mushroom form, the fastener elements having stems integrally 
molded with and extending from a thermoplastic backing substrate. The other of 
the strip portions provides an array of engageable elements such as loops or 
fibers, or elements self-engageable with fastener elements of the first strip 

20 portion, such that the elements of the strip portions are capable of forming a 
releasable closure. Each of the strip portions has a backing surface comprised 
substantially of the predetermined thermoplastic composition of which the 
surface of the film is formed. 

In some cases, during welding, the fastener elements of the respective 

25 strip portions are inter-engaged and the backings of the strip portions are 

simultaneously joined to respective portions of the sheet or film by application of 
energy to the respective sheet or film portions, air space provided by the inter- 
engaged elements serving to prevent unwanted welding of the strip portions to 
each other. 

30 According to further aspects of the invention, methods of applying a 

reclosable fastener to sheet or film are provided, which include the steps of 
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providing inter-engageable closure strip portions which are either separate strips 
or strip portions of a common member and joining the backing of the strip 
portions to respective portions of the surface of the sheet or film by application of 
energy such as heat, acoustic or radio-frequency energy, to produce for instance 

5 welding or adhesive bonding. At least a first of the closure strip portions 
provides an array of discrete fastener elements such as hook elements having 
crooks or hook elements having mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 
substrate. The other of the strip portions provides an array of engageable 

10 elements such as hook-engageable loops or fibers, or elements self-engageable 
with fastener elements of the first strip portion, such that the discrete elements of 
the strip portions are capable of forming a releasable closure. In one aspect, 
during joining, the fastener elements of the respective strip portions are inter- 
engaged and the backings of the strip portions are simultaneously joined to 

1 5 respective portions of the sheet or film by application of energy to the respective 
sheet or film portions, with insulating air pockets provided in the space created 
by the inter-engaged elements serving to limit thermal transfer and unwanted 
adhesion or bonding of the closure portions to each other. 

In another aspect, the cooperating parts of the releasable closure are of 

20 materials that are incompatible or of significantly different melting temperatures 
such that, under temperature conditions of joining, the interengaged elements do 
not tend to adhere to each other. Such provisions can avoid the need for presence 
of a release sheet during the joining action. 

In one example, loops or fibers of the second strip portion are 

25 encapsulated by and secured by thermoplastic resin of the backing of the 

respective closure strip portion, the loops or fibers being comprised of resin, such 
as polyester, that is incompatible with or has a higher melting temperature than 
the resin such as polyolefin, of the respective backing substrate, and/or of 
components of the opposed first strip portion, such that, under conditions of 

30 joining, the dissimilarity of the material of the loops or fibers serves to prevent 
detrimental change to the loops or fibers or detrimental adhesion or bonding of 
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the loops or fibers to the first closure strip portion, preferably, the mass of the 
hook elements of the first portion being substantially greater than that of the loop 
elements, the thermal mass of the hook elements being sufficient to prevent 
undue distortion of the hooks during the joining action. 

5 In some cases, the method of the invention is advantageously performed 

during vertical form and fill packaging. In other cases the method 
advantageously is performed during horizontal form and fill packaging. The 
method is also employed to advantage during pouch making. 

In such cases it is to be noted that the invention does not require the use of 

1 0 any particular resin for the various components. This permits the use of backing 
substrates of e.g. polypropylene, polyester and nylon for desired barrier qualities 
that polyethylene does not provide. 

Also, in cases desired, a wide range of compatibility layers may be 
employed. For instance, for joining a polyester backing of a closure strip to a 

1 5 polyester sheet or film, a lower melting point layer on either component that 
adheres to each can be applied. In another case, or where the sheet is a plain or 
coated paper either a bonding layer may be introduced to one f the mating 
surfaces or the substance of the backing substrate itself may be used as the 
bonding surface, e.g. where the backing is polyethylene. 

20 According to still another aspect of the invention, a reclosable flexible 

package is formed of flexible plastic film of wall thickness less than about 0.005 
inch and includes a reclosable, elongated closure in which the reclosable fastener 
has opposable strips adapted to be facially engaged to close the package. The 
strips are constructed to be usefully engaged upon application of a uniform facial 

25 engagement force of less than about one pound per lineal inch of closure, and to 
be opened by a transverse peel force of less than about two pounds per lineal inch 
of closure. 

In some embodiments each of the strips have a bi-dimensional field of at 
least one type of discrete fastener elements, the fastener elements of each strip 
30 being constructed to individually interact with elements of the other opposable 
strip to form a field of localized releasable fastenings to form a peel-open closure. 
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In some instances each strip has at least two types of discrete fastener elements, 
with hooks of each strip engage with loops of the other. 

In some cases the strips each comprise loops and loop-engageable 
fastener elements. 

5 Preferably, the closure is less than about one inch in width and has 

multiple interlaced rows of loop-engageable fastener elements and rows of loops. 
For instance, in some cases there are at least 10 rows of loop-engageable 
elements and 10 rows of loops across the width of the closure strip. Preferably, 
the fastener element density is greater than about 1000 fastener elements per 
1 0 square inch of closure. 

In some cases the loops are formed of the filaments of multi-filament 

yarn. 

In some embodiments the closure contains a molded strip having parallel 
rows of fastener elements molded integrally with a face of the strip, and, 

1 5 interspersed between groups of from one to three adjacent rows of fastener 
elements, at least one continuous, multi-filament yarn bonded the face of the 
strip, with filaments of the yarn extending from the face of the strip for 
engagement by the fastener elements. The multi-filament yarns may be 
permanently crimped or staked to the face of the strip at spaced apart points along 

20 the strip, for example. 

In some instances the yarns are comprised of polyester. 
In some cases the fastener elements are formed of polypropylene. Another 
aspect of the invention features a bag closure having matable touch fastener 
elements arranged in parallel strips extending from one surface of a bag. 

25 Between the strips of fastener elements is a frangible region adapted to be torn 
apart to initially open the bag. After initial opening, the bag is reclosed by 
folding the closure about the torn frangible region to engage the strips of matable 
fastener elements. 

In some embodiments, one of the strips of fastener elements is a band of 
30 hook-engageable loops or fibers; the other strip being of extending male fastener 
elements, such as hooks or mushrooms. 
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In some other embodiments, the strips are of self-engageable male 
fastener elements, having arrays of spaced-apart elements that are designed to 
interlock, for example, when pressed together 

Preferably, the closure is a continuous, thin, strip-form extrusion of plastic 

5 material upon one face of which the fastener elements are either integrally 

molded of material of the extrusion or bonded to the extrusion while the extrusion 
is in a softened state, such that the fastener elements are joined directly to the 
extruded material, or are formed out of the extruded material, without separate 
adhesives or bonding agents. 

10 The frangible zone may be, for instance, a channel formed in one face of 

the extruded material between the strips of fastener elements. The channel may 
be either on the outer or inner face of the closure, as incorporated into a bag. 

Joined with bag material to form a bag, the closure is preferably arranged 
such that the frangible zone extends parallel to and adjacent one edge of the bag. 

15 By adjacent, we mean that the frangible zone is preferably between one-half and 
two inches from the bag edge, such that sufficient space is provided between the 
frangible zone and the bag edge to grasp the edge region of the bag with one hand 
while, with the other hand, the main body of the bag is pinched, on the other side 
of the frangible zone, and pulled away from the frangible zone to tear the closure 

20 along the frangible zone. 

In one preferred bag construction, the bag material forming the back face 
of the bag is permanently bonded to the back surface of the closure along one 
closure edge, and the bag material forming the front face of the bag is 
permanently bonded to the front face of the closure along its opposite edge, in an 

25 edge bonding zone free of fastener elements. 

As an alternative to pinching the main body of the bag to separate the 
closure along its frangible zone, a pull flap may be provided at the connection of 
the closure to the bag material forming the front face of the bag. The pull flap 
may either be in the form of a loose edge of the bag material not joined to the 

30 closure but exposed along the closure to be grasped and pulled, or a discrete, 
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local flap of bag material formed, for instance, by die-cutting the bag material 
prior to attaching the closure. 

In one presently preferred embodiment, the closure is formed of 
polyethylene and has a nominal thickness of about 0.004 inch (0.1 millimeter). 

5 The frangible zone is a groove in which the thickness of the closure is reduced to 
about 0.002 inch (0.05 millimeter) over a groove width of about 0.036 inch (0.9 
millimeter). Such a construction can provide acceptable tear properties when 
incorporated into a bag otherwise formed of 0.002 to 0.005 inch thick (0.05 to 
0. 125 millimeter thick) polyethylene, for example. 

1 0 In other embodiments of the invention, the frangible zone includes a pull 

rib which is designed to be pulled along the closure from one edge of the bag to 
the opposite bag edge, thereby tearing the closure between the strips of fastener 
elements. In such embodiments, the pull rib may be exposed for grasping by 
forming a hole or notch through the bag material of the back face of the bag 

15 extending partially across the width of the side seal of the bag, immediately 
behind the pull rib. With the back face of the bag relieved or otherwise spaced 
apart from the end of the pull rib, the end of the pull rib can be readily grasped 
and pulled along the width of the bag to initially open the closure. 

This aspect of the invention can provide a bag closure that is readily 

20 opened without the level of fine motor control required to manipulate very small 
features. This can be particularly important who, due to arthritis, weak eyesight 
or other disabilities have a lower level of dexterity. 

As a repeated use closure, the product of the invention provides a 
ventilated, easily alignable seal. As the bands of loops and fastener elements are 

25 relatively wide, there is no need for accurate alignment to form a reliable closure. 
The closure is able to accommodate a fair amount of dirt or debris without losing 
its function as a closure, making it particularly applicable as a closure for bags 
containing granular or powder substances. In addition, the natural porosity of the 
closure can provide some degree of filtering of airborne dust. Such a ventilated 

30 closure can be particularly desirable in cargo containers of airplanes in order to 
accommodate pressure changes, and, by its venting action, may help to avoid 
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moisture buildup to keep produce and other such items fresh. The groove and rib 
tear strip molded into the center of the closure strip in some cases advantageously 
maintains an airtight seal until the bag is initially opened. The continuous closure 
strip provided by the invention is readily adaptable to standard bag-making 
5 equipment and, in many instances, is directly weldable to compatible bag 

materials. These advantages accrue to bags produced according to the invention 
and having such a repeated use closure. 

If made of an appropriate width, the closure strip of the invention can be 
folded and sealed to itself to form an enclosed bag. 

10 By employing a very light, non-woven loop material and integrally 

molded fastener elements in several instances, the resulting product is relatively 
inexpensive and flexible. 

The product of the invention is also useful in other applications, either as 
a packaging closure or as a general purpose fastener. Encapsulating fibers of the 

1 5 loop material in a predetermined pattern of alternating regions of light and heavy 
encapsulation can produce regions of particularly high loft in which hook- 
engageable fibers are particularly well-presented for engagement. 

As a method of producing fastener products, the invention also provides a 
reliable method of securing very lightweight loop materials to the front face of a 

20 resin substrate having fastener elements, in many cases without adhesives and 
while the substrate and fastener elements are themselves being formed, 
eliminating a post-forming attachment step. The method does not require the 
loop material to have a variable fiber density to provide for variable resin 
penetration, and can therefore accommodate and locally bond loop materials 

25 having a homogeneous fiber density. As fibers of the loop material are, in many 
instances, directly encapsulated within resin of the substrate, undesirable 
delamination of loop material from the substrate is avoided during high peel 
loads. And, as the fastener elements are, in many cases, integrally molded with 
the substrate, delamination between the fastener elements and the substrate is also 

30 avoided. The fastener elements and resin substrate (including any tear strip 

features such as ribs and grooves appropriate for closure strips) can be molded in 
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a single continuous process from the same flow of resin, with the loop material 
fed right through the substrate-forming gap or nip on the side of the resin 
adjacent the fastener element-forming mold roll. 

By appropriately controlling the forming speed and resin temperature and 
pressure (the optimal values of which are interdependent and will depend on the 
type of resin employed and the geometry of the product, as will be understood by 
those of normal skill in the art), the resulting penetration of substrate resin into 
the loop material may be controlled so as to not completely flood the exposed 
surface of loops with resin. In many applications, the use of appropriately 
contoured staking rings in the region of the mold roll adjacent the loop material 
can help to form a pattern of lofted regions of loop material, which are less 
penetrated by resin than other areas. Such lofted regions can extend loops for 
ready engagement by fastener elements. 

The apparatus of the invention can provide an efficient means of carrying 
out the steps of the inventive method described above, to produce a continuous 
strip of fastener product. 

Other features and advantages will be apparent from the following 
detailed description and attached drawings, and from the disclosures of our 
earlier U.S. patent applications incorporated by reference above. 

Other features and advantages of the invention will be apparent from the 
following description of embodiments, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a composite touch fastener in the form of a 
closure strip. 

Figs. 1A and 1H are enlarged views of areas 1 A and 1H, respectively, in 

Fig. 1. 

Figs. IB through 1G illustrate the structure of area 1 A in various other 
closure strip embodiments. 
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Fig. 2A illustrates the application of fill-shifting loads in a bag having the 
closure strip of Figs. 1 and IB. 

Fig. 2B illustrates the application of peel force to the closure strip of Figs. 
1 and IB. 

Fig. 2C illustrates another closure strip configuration providing an 
inner/outer peel preference. 

Fig. 3 is a cross-sectional view of the closure strip, folded and installed at 
the opening of a bag in a sealed condition. 

Figs. 4A and 4B illustrate a bag with the closure strip of Fig. 1, in sealed 
and opened conditions, respectively. 

Fig. 5 is an enlarged cross-sectional view of the outer edge of the closure 
strip being grasped to open the bag. 

Fig. 6 is a perspective view of a closure strip having a paper backing. 

Fig. 7 illustrates a first method and apparatus for forming composite touch 
fastener tapes, such as the closure strips of Figs. 1 and 6. 

Fig. 8 is an enlarged, unsealed view of the forming nip of the apparatus of 

Fig. 7. 

Fig. 9 is a highly enlarged view of the loop material securing region of the 
nip of Fig. 8. 

Fig. 9A illustrates an alternative arrangement of the loop material staking 

region. 

Fig. 10 is an enlarged view of a portion of the outer edge of a staking ring. 
Fig. 1 1 illustrates a second method and apparatus for forming composite 
touch fastener tapes, such as the closure strips of Figs. 1 and 6. 

Fig. 12 shows a nip formed between a mold roll and a contoured pressure 

roll.. 

Fig. 13 is a transverse cross-section of a composite fastener tape formed 
in the nip of Fig. 13. 

Fig. 14 illustrates a first vertical form/fill bag-making apparatus. 

Fig. 1 5 illustrates a second vertical form/fill bagging apparatus, 
configured to accommodate the closure strip of the invention. 
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Fig. 1 5A is an enlarged view of the means for joining the closure strip to 
the bag web in Fig. 15, with portions removed to show the configuration of the 
insulator rail and sealing jaws. 

Fig. 16 is a cross-sectional view, taken along line 16-16 in Fig. 15. 
5 Fig. 16A is a cross-sectional view, corresponding to Fig. 16, with an 

inverted closure strip arrangement. 

Fig. 17 shows a first inverted horizontal form/fill packaging apparatus and 
method, with the closure strip fed into the fin seal between the web flanges. 

Fig. 17A is a cross-sectional view, taken along line 17A-17A of Fig. 17. 
1 0 Fig. 1 8 shows a second inverted horizontal form/fill packaging 

configuration, with the closure strip wrapped about the web flanges. 

Fig. 18A is a cross-sectional view, taken along line 18A-18A of Fig. 18. 
Fig. 19 shows a third horizontal form/fill packaging method, with the fin 
seal formed on the underside of the packages. 
1 5 Fig. 20 shows an apparatus and method for forming bags to be filled from 

an open end opposite their closures. 

Fig. 21 is a cross-sectional view, taken along line 21-21 in Fig. 20. 
Fig. 22 is an enlarged view of area 22 in Fig. 20, showing the 
configuration of the closure as applied to the web. 
20 Fig. 23 shows one configuration of an edge seal formed between two 

adjacent bags in the process of Fig. 20, for forming exposed closure pull tabs. 

Fig. 24 illustrates opening a bag with an exposed closure pull tab, such as 
formed from the edge seal configuration of Fig. 23. 

Fig. 25 shows another method for forming pouches, in which the closure 
25 strip is bonded to the edges of a sheet of bag film as the film is folded. 

Fig. 26 illustrates making recloseable bags from two parallel plastic webs 
and a closure strip. 

Fig. 26A shows a bag made by the process of Fig. 26. 
Fig. 27 shows a package having a broad closure strip displaying consumer 
30 information. 
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Fig. 28 is a transverse cross-section through the closure strip included in 
the package of Fig. 27. 

Figs. 29 and 30 are enlarged views of areas 29 and 30, respectively, in 
Fig. 28. 

5 Fig. 3 1 is a cross-section through a bag having a closure strip with 

exposed loop-engageable elements extending from an outer bag surface. 

Fig. 32 illustrates a method and apparatus for forming the closure strip of 
Fig. 31. 

Fig. 33 is a partial outer view of an upper corner of a pouch having a 
10 recloseable top. 

Fig. 34A is a side cross-sectional view of the pouch of Fig. 33, taken 
along line 34A, showing the structure and attachment of the closure strip. 

Figs. 34B and 34C sequentially illustrate the opening and reclosing of the 
pouch of Fig. 34A. 

15 Fig. 35 A is a cross-sectional view through the closure end of a roll-top 

bag. 

Figs. 35B through 35D sequentially illustrate the opening and reclosing of 
the bag of Fig. 35A. 

Fig. 36 is a cross-sectional view through the closure end of a bag with an 
20 inverted closure. 

Fig. 37 illustrates a method and device for attaching the closure strip to 
the bag of Fig. 36. 

Figs. 38A-38C show rolled bag films with pre-applied closures, in various 
configurations. 

25 Fig. 39 is a perspective view of a reclosable bag. 

Fig. 40 illustrates the bag of Fig. 39 being opened by pinching and 
pulling. 

Fig. 41 A is a cross-sectional view of the closure end of the bag, taken 
along line 41 A-41A in Fig. 39. 
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Fig. 41 B shows the bag cross-section of Fig. 41 A with the bag initially 
opened and then folded about the opening to engage the fastener elements of the 
closure. 

Fig. 42 illustrates the closure, in transverse cross-sectional view, before 
5 being attached to bag material. 

Fig. 43 is an enlarged view of area 43 in Fig. 42. 
Fig. 44 is a cross-sectional view, taken along line 44-44 in Fig. 43. 
Fig. 45 is a cross-sectional view similar to Fig. 41 A but of a bag having 
an edge pull tab along the lower closure edge. 
1 0 Fig. 46 is a perspective view of another bag, having a front face pull tab. 

Fig. 47 shows a bag having a closure tear rib with a graspable end. 
Fig. 48 illustrates a third vertical form/fill bagging apparatus and method, 
in which the closure strip is applied to the bag film before the film is wrapped 
about the forming head. 
1 5 Fig. 49A is a cross-sectional view, taken along line 49 A-49A in Fig. 48. 

Fig. 49B is taken from the same perspective as Fig. 49A, with a different 
closure strip configuration. 

Figs. 50A and SOB show closure strips with peelable seals. 
Fig. 51 shows a hook-to-hook engagement between facing bands of 
20 oppositely-directed, hook-shaped fastener elements. 

Fig. 52 is a cross-sectional view, taken along line 52-52 in Fig. 51. 


DESCRIPTION OF EMBODIMENTS 

Referring to Fig. 1, a lengthwise-continuous closure strip 100, such as for 
25 sealing a bag, consists of a thin, sheet-form resin substrate 102 with lengthwise- 
continuous, parallel bands 104 and 106 of loops and fastener elements, 
respectively, on its front face 108. Bands 104 and 106 are equally spaced from 
the center "C" of the closure strip, such that when the strip is folded 
longitudinally at "C" to cover front face 108, the fastener elements of band 106 
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engage and retain the loops of band 104 to form a releasable fastening. The 
fastener elements 1 10 of band 106 are integrally molded with and extend from 
front face 108. In this embodiment, these fastener elements are in the form of J- 
hooks that extend, in rows, along the length of the closure strip. Some of the J- 

5 hooks face in opposite directions along the strip. Other fastener element shapes 
may also be employed, including those that overhang the substrate 102 in a 
widthwise direction. A suitable fastener element shape is the CFM29 hook shape 
(of about 0.015 inch in height), available in various products sold by Velcro USA 
in Manchester, New Hampshire. 

1 0 Band 1 04 of loops consists of a preformed, non-woven web of polymer 

fibers, which may include a stabilizing binder, and which are bonded to front face 
108 of substrate 102 at various points across the width and length of the web. 
Suitable loop materials include those disclosed in U.S. Patent application 
08/922,292, and in the related PCT patent application PCT/US98/1 8401 , filed as 

1 5 a continuation in part of the foregoing application, the entire disclosures of which 
are hereby incorporated by reference as if fully set forth. 

Preferably, the non- woven loop material in band 104 is very thin, such as 
less than about 0.040 inch thick (more preferably, less than about 0.020 inch 
thick), with web fibers held in a transversely stretched condition and freestanding 

20 loop structures extending from its exposed surface. As discussed in the above- 
referenced patent applications, the loop structures extend from associated knots in 
the stretched web, which may be stabilized by liquid binder wicked into the knots 
and cured. Between knots, the thin fiber mat is not very dense and is sheer 
enough to permit images to be readily seen through it. Overall, the loop material 

25 has a basis weight (in its preformed state, including any pre-applied binder) of 

less than about 4 ounces per square yard (136 grams per square meter), preferably 
less than about 2 ounces per square yard (68 grams per square meter). Other 
details of this loop material may be found in the above-referenced applications. 
For applications in which the loop material is partially penetrated by resin of the 

30 substrate as the substrate is formed (as discussed below), the needled loop 
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material is preferably only stretched in a transverse direction only about 22 
percent to leave a fair amount of loft and avoid total penetration. 

In some instances, loop material 104 is partially encapsulated directly in 
resin of the substrate as the substrate is formed in a continuous molding process 

5 (described below). In other cases, it is bonded to the formed substrate, either by 
ultrasonic bonding, welding, or adhesives. 

Some lightweight knits are also suitable loop materials for certain 
applications. Examples of such knits are Product 19902 from Guilford Knits in 
Greenville, South Carolina, which is of polyester fibers and has a basis weight of 

1 0 only about 1 .6 ounces per square yard. For a heavier knit, we prefer Guilford's 
Product 19029, a nylon knit of about 3.3 ounces per square yard. Lightweight 
knit products are also available from TYBOR in Spain, and MIZARD in Italy. 

Figs. 1A through ID illustrate various patterns of variable bonding 
between loop material 104 and substrate 102. Such variable bonding patterns 

1 5 correspond, in some cases, to variable resin penetration into the web of the loop 
material, which may be achieved by employing different arrangements of staking 
rings and/or barrier materials between the loop material and substrate, both of 
which are discussed further below. In Fig. la, loop material 104 is only fully 
penetrated by substrate resin in narrow edge regions 114, and is less penetrated at 

20 its center. For instance, if loop material is about 3/4 inch wide (W L ), then fully 
penetrated edge regions 1 14 may have a width of only about 1/8 inch (w e ). The 
center region of the loop material is less penetrated and gently arches away from 
the substrate, presenting the loops for engagement. The inclined sides of the 
center arch can also help to enhance the peel strength of the fastening at the edges 

25 of the loop material, as they resolve a small component of the peel force in a 
tangential, or shear, direction. 

In Fig. IB, the loop material is fully bonded to the substrate in narrow 
bands 116 spaced inward from its edges, leaving edge regions 118 relatively 
lightly bonded, or even loose. One advantage of this bonding pattern is that the 

30 inner edge region 1 1 8 on the inside of the associated bag helps to deflect 

separation loads caused by shifting bag contents, which would otherwise generate 
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high peel forces between the fastener elements and the loops, into separation 
forces between the loop material and substrate (as illustrated in Fig. 2A). The 
high bonding strength of inner band 118 helps to avoid delamination of the loop 
material from the substrate. Another advantage of this bonding pattern is that it 
5 enhances initial peel strength of the fastening, as the outer edge region 1 1 8 of the 
loop material follows the fastener elements during peel until it is separated in 
shear (Fig. 2B). 

Having only one inner edge region 1 1 8 unbonded can in some instances 
provide better inner opening resistance (e.g., from content shifting) than having 
1 0 both inner edge regions free. We presently prefer to leave only the edge of the 
loop side of the closure strip unattached to the bag web in most cases, as shown 
in Fig. 3 1 (discussed below), with the hook side edge bonded to the inner surface 
of the bag web. 

Another closure arrangement for providing good resistance to being 

1 5 opened from inside the bag but readily opened from outside the bag is shown in 
Fig. 2C. All of the hook elements 250 are arranged with their loop-engaging tips 
facing the inside of the bag, providing a difference in inside and outside peel 
resistances. With the hooks fully engaging the loops of loop material 252, peel 
forces applied to the closure by movement of bag contents in the direction of 

20 arrow "A" are resisted to a greater degree than user-applied peel forces in the 
direction of arrow "B". 

The partem of variable bonding shown in Fig. 1C creates transverse 
pillows 120 of relatively lightly bonded, or loose, loop material separated by 
transverse bands 122 of relatively more fully bonded (e.g., more deeply 

25 encapsulated) loop material. The loftiness of pillows 120 is exaggerated for 

illustration. This pattern provides some of the peel-enhancing and load-shifting 
advantages of the pattern of Fig. IB, due to the "free" pillow ends along the inner 
and outer edges of the loop material. 

Fig. ID illustrates a bonding partem with longitudinal pillows 124 of 

30 relatively lightly bonded, or loose, loop material, separated by longitudinal bands 
126 of relatively more fully bonded (e.g., more deeply encapsulated) loop 
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material. Again, the loftiness of the pillows is exaggerated for illustration. Fig. 
IE is a variation of the pattern of Fig. ID, with each longitudinal band of more 
fully bonded material separated into longitudinally alternating regions of light 
and heavy bonding. The regions of light and heavy bonding are staggered across 

5 the loop material, producing a checkerboard pattern of lofted loop pillows. In the 
pattern illustrated in Fig. IF, the center region of loop material 104 is heavily 
bonded to the substrate about the peripheries of spaced apart, circular lofted 
regions 125 which are less firmly bonded. The exposed surfaces of the lofted 
loop pillows 125 extend outward to present loops for engagement. Other shapes 

10 of lofted regions 125, such as ovals, may also be employed. One of the edge 

regions of the loop material of Fig. IF is similar to the edge regions shown in Fig. 
IB, while the other forms transverse pillows similar to those of Fig. 1C Fig. 1G 
shows a bonding pattern with edge regions 128 of alternating light and heavy 
bonding, and a center region bonded in only isolated regions 130. The bonding 

15 patterns described above may be mixed and varied for different applications, as 
required. 

As an alternative to feeding a preformed sheet of loop material into a 
forming nip to create the loop band 104 of the closure strip, engageable loops 
may be formed subsequent to forming the base of the closure strip by stitching 

20 loops directly into the base (as in a MALAMO process), or by bonding a strip of 
loop material to the face of the closure strip. 

Referring back to Fig. 1, molded into the front face 108 of substrate 102 
along its center is a hump-shaped longitudinal rib 132 between a pair of grooves 
134 molded into front face 108. As shown in Fig. 1H, one example of this rib 

25 132 has a height of about 1/32 inch and a width of about 1/32 inch at its base. 

The rib may have a hump-shaped profile, as shown, or a rectangular cross-section 
with parallel sides. The rib is preferably longitudinally continuous, as shown, but 
may alternatively be formed as a row of appropriately shaped protrusions. At 
least one of the flat regions 135 between grooves 134 and the loop and hook 

30 bands 104 and 106 in Fig. 1 contains, in some cases, a layer of adhesive such as a 
pressure sensitive adhesive (not shown), for providing a reclosable seal for 
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applications where a resealable opening is desired. In these instances surfaces 
135 provide an airtight, non-ventilated seal when the bag is closed, and 
supplement the mechanical closure strength of the hook and loop fasteners. 
Preferably, an adhesive is employed which has been compounded so that it sticks 

5 primarily only to itself or to the opposing face of the substrate, so as to not pick 
up excessive debris from the bag contents. In other, non-illustrated 
embodiments, either grooves 1 34 or rib 1 32, or both, are formed on the back face 
of the substrate, opposite the fastener elements and loop material. 

The formed closure strip 100 is permanently installed at the openable end 

10 of a bag by attaching edge regions 1 36 of the closure strip to outer edges of the 
bag at its opening, with the loop and hook bands facing each other, as shown in 
Fig. 3. The bag may be attached to the back face of the closure strip as shown, in 
which case edge regions 136 are defined on the back face of the closure strip, or 
on the front face, with the edges of the bag on the inside. Methods of attaching 

1 5 the closure strip to the bag include, but are not limited to, welding, gluing, 

adhering or stitching. One preferable method of attaching a closure strip to a bag 
of a compatible resin is by directly welding the resin of the closure substrate to 
the resin of the bag, as discussed below. In this manner, polyethylene closure 
strips may be readily welded to polyethylene bags. 

20 Fig. 4A illustrates a sealed bag 138 having a polyethylene body 140 

welded to closure strip 100 across its openable end. Preferably, the thickness of 
the substrate of the closure strip is about the same as the thickness of the material 
of the bag body, in the range of 0.002 to 0.005 inch. Substrates of up to at least 
0.01 5 inch in thickness, however, may be produced by the methods described 

25 below. To initially break the seal and open the bag, the outer fold of closure strip 
100 is grasped and pulled, thereby tearing the folded edge from the bag from one 
end of the bag to the other, as shown in Fig. 4B. In grasping the outer fold of the 
closure strip, the middle rib 132 is grasped between the thumb and forefinger. 
Rib 132 thus provides an edge of increased thickness for easy grasping. As the 

30 folded edge of the closure strip is torn away, the closure strip tears along grooves 
134. Grooves 134 function as frangible tear points for initially opening the 
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associated bag, and may be straddled by an associated local thickening of the 
substrate, such as in the form of ribs or rows of raised bumps (not shown) to 
direct the propagation of the tear along the grooves. 

Preferably, the resin of the substrate of the closure strip is compatible with 

5 the resin of the bag body, to enable direct welding of the two together. In 
situations where this is not practical, a separate layer of a bag-compatible 
material may be provided on the closure strip. For example, a layer of paper 142 
may be bonded to either the front face of the closure strip (e.g., in edge regions 
136 in Fig. 1), or across the back face of the closure strip as shown in Fig. 6, or 

1 0 along just the edges of the back face of the closure strip (not shown). The paper 
142 may be directly bonded to the resin of the substrate (e.g., during the forming 
of the substrate, as described below), or joined with adhesive after the substrate is 
formed. 

Fig. 7 illustrates one method and apparatus for producing the above- 

1 5 described closure strips. The method builds upon the continuous extrusion/roll- 
forming method for molding fastener elements on an integral, sheet-form base 
described by Fischer in U.S. Patent 4,794,028, and the nip lamination process 
described by Kennedy, et al. in U.S. Patent 5,260,015, the details of both of 
which are incorporated herein by reference. The relative position and size of the 

20 rolls and other components is not to scale. An extrusion head 1 50 supplies a 
continuous sheet of molten resin to a nip 1 52 between a rotating mold roll 154 
and a counter-rotating pressure roll 156. Mold roll 154 contains an array of 
miniature, fastener element-shaded mold cavities extending inward from its 
periphery (not shown) for molding the fastener elements. Pressure in nip 152 

25 forces resin into the fastener element cavities and forms the substrate. The 

formed product is copied on the mold roll until the solidified fastener elements 
(e.g., hooks) are stripped from their fixed cavities by a stripper roll 158. Along 
with the molten resin, a continuous strip of loop material 160 (which becomes 
loop band 104 in Fig. 1 ) is fed into nip 1 52, where it is partially impregnated by 

30 resin and becomes permanently bonded to the front face of the substrate. Thus 
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the product 1 62 that is stripped from the mold roll includes both fastener 
elements and loops. 

For higher production rates, two or more widths of closure strip may be 
simultaneously produced on a single mold roll, and later split and spooled. 

5 Referring also to Fig. 8, two strips 160 of loop product are fed in parallel into 
positions 164 along nip 152. Molten resin is introduced across the entire nip, 
forming two bands of hooks in regions 166. Mold roll plates of appropriate 
widths and edge configurations are arranged to produce the ribs and grooves at 
the center of each closure strip. A splitting channel ring 168 at the center of the 

10 mold roll produces a splitting channel in the product, along which the resulting 
tape is split by a blade 170 (Fig. 7; either stationary or rotating) into two separate 
runs of closure strip which are separately spooled. In some configurations, a 
wide section of the mold roll surface is defined by a single, solid roll sleeve 
having a profiled outer surface for forming one or more of the series of features 

15 extending along the closure strip. For instance, in one arrangement, the entire 
width W A of the mold roll surface between the hook bands is defined by a single 
sleeve having a ground circumferential profile defining all features between the 
hook bands. When thin staking rings (discussed below) are employed in the loop 
material regions 366, widths W B and W c of the mold roll surface are preferably 

20 formed by solid, wide mold roll sections. Employing such wide plates provides 
additional resistance to mold roll bending loads caused by molding nip pressures, 
enabling wider product widths to be formed without excessive product thickness 
variations. 

Fig. 7 also indicates several variations of the above-described method. 

25 For instance, rather than introduce the loop material 1 60 through nip 152 and 
thereby join it to the substrate as the substrate is molded, the loop material may 
be joined tp the substrate after the substrate has been formed, such as is indicated 
by the run 160' of loop material shown in dashed outline. In this case, front face 
idler 172 is heated and has a contoured surface for producing the desired pattern 

30 of bonding between the loop material and the substrate. Paper may be joined to 
the back face of the substrate, to produce the product shown in Fig. 6, by either 
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running a strip 1 74 of paper through nip 1 52 on the pressure roll side of the resin, 
or by adhering adhesive-coated paper 174' to the formed substrate either at 
stripping roll 1 58 or at idler 1 76. In some cases, adhesive-coated paper 1 74' 
includes a transfer coating, such that its paper backing may be peeled from the 
adhesive on the back of the product to secure the back of the final product to a 
supporting surface. The adhesive applied to the back of the product in this 
manner may be either a pressure-sensitive or heat-activated adhesive, for 
instance. For decreasing the permeability of the final product, a second flow of 
resin (either molten or in the form of a film) may be added to the nip against 
pressure roll 156, as strip 174 is shown, to form a backing on the final product. 
For instance, a layer of polyester may be added to reduce the permeability of a 
polyethylene closure strip, such as for packaging certain foods. Adding a strip of 
barrier material 178 between the loop material and the molten resin optionally 
controls the pattern of penetration of resin into the loop material in nip 152. 
Barrier material 178 is, in some instances, a perforated paper or film that allows 
resin to pass into the loop material in selected regions but inhibits its flow into 
other regions, such as for producing the bonding pattern of the center region of 
loop material shown in Fig. 1G. The barrier material may also be a homogeneous 
sheet of material having a high porosity, equally limiting the penetration of resin 
into the loop material across the width of the barrier material. Rather than be 
introduced as a separate sheet, in some cases the barrier material is pre-applied to 
the surface of loop material 160 and may be in the form of a binder located in 
discrete areas of the loop material and locally encapsulating fibers of the loop 
material, for instance. In many cases, the barrier material is narrower than the 
loop material, and centered along the width of the loop material, to enable full 
penetration of resin into the edges of the loop material. In some cases, however, 
as to produce the bonding pattern of Fig. IB, for instance, thin strips of barrier 
material are run into the nip along the edges of the loop material to inhibit the 
bonding of edge regions 118 (Fig. IB) to the substrate. Other arrangements of 
barrier and loop materials, and resulting bonding patterns, will be apparent upon 
reading this disclosure. In all cases in which the barrier material becomes 
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permanently bonded to the substrate and therefore becomes an integral part of the 
final product, it should be selected for its low material cost and weight. 

Fig. 9 illustrates the bonding of the loop material 160 to the resin of the 
substrate in area 164 of nip 152 (Fig. 8). "Staking" rings 180 on either side of a 

5 reduced diameter plate 182 engage the edges of the loop material to locally hold 
the edges of the loop material against the resin of the substrate as the resin forms 
the substrate under nip pressure, thereby ensuring heavy penetration of the loop 
material in predetermined areas along its edges. This configuration shown in Fig. 
9 produces the bonding pattern illustrated in Fig. 1A, the staking rings 180 

1 0 forming heavily bonded edge regions 1 14, the width w c corresponding to the 
width of the staking ring. The staking rings may extend slightly beyond the 
nominal mold roll diameter, as shown in Fig. 9, or be flush with adjoining mold 
roll rings (as shown in Fig. 9A, for example). 

To form a row of heavily bonded points separated by regions of lower 

1 5 resin penetration, some staking rings 1 80 have a contoured outer edge as shown 
in Fig. 10. A series of protrusions 184 extending beyond the nominal diameter D s 
of the staking ring cause the resin to locally penetrate farther into the loop 
material. In this example configuration, D s is 9.968 inches, the height (h s ) of 
each protrusion 1 84 is 0.014 inch, and the inner and outer radii (R) at the flank of 

20 each protrusion is 0.01 5 inch. The protrusion pitch (P s ) is 0. 1 90 inch, and the 
length of the flat between protrusions (w f ) is 0.130 inch. The dimensions of the 
protrusions are selected to attempt to optimize the maximum approach angle off of 
the protrusion flank with respect to a local ring tangent. A steep approach angle 
(i.e., an abrupt change in ring diameter) can cause a sharp local increase in nip 

25 pressure and an undesirable local flooding of the front side of the loop material 
with resin. Such flooded areas can create local "depth stops" to mating fastener 
elements, reducing the fastener element penetration into the loop material. A 
zero approach angle (i.e., no protrusions) would result in a homogeneous resin 
penetration beneath the staking ring, which may not be as desirable as local loop 

30 material "pillowing" (discussed above) in some applications. The maximum 

approach angle a f in the illustrated staking ring embodiment is about 40 degrees. 
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A shallower angle (e.g., of about 30 degrees) may be preferable in some cases, as 
may a longer spacing w f between protrusions to provide longer, lofted pillow 
regions. 

Fig. 9A shows a staking ring configuration for producing the bonding 
pattern shown in Fig. IE. Staking rings 186 having the profile shown in Fig. 10 
are stacked together with staggered protrusions, such that the pattern of heavily 
bonded regions resembles a checkerboard with elongated "pillows" extending 
outward between the heavily bonded regions. The width w s of each ring is about 
0.018 inch. 

This in situ staking method for attaching loop material to the resin of a 
fastener substrate as the substrate is being formed has broad applicability to the 
production of composite touch fasteners. For example, Fig. 12 shows a nip 152' 
between a mold roll 154* and a pressure roll 156\ Mold roll 154* contains many 
thin fastener element molding rings 214, which may be alternated with spacer 
rings (not shown), to integrally mold fastener elements extending from one side 
of a sheet- form base as taught by Fischer. In this case, however, pressure roll 
156* has a pattern of protrusions 216 extending from its otherwise smooth 
surface. The protrusions locally narrow gap 152' in discrete regions, causing a 
variation in nip pressure during formation of the fastener tape. Running a fibrous 
preformed material through the nip against the pressure roll with the molten resin, 
as taught by Kennedy, et al., will, in this configuration, cause fibers of the 
preformed material to be encapsulated more fully in the resin in areas 
corresponding to protrusions 216. This in situ "staking" method is particularly 
useful when the fibrous preformed material is a very porous, thin material such as 
a needled non- woven web with a low basis weight. The pattern of protrusions on 
the pressure roll is selected to form an inverse pattern of lofted "pillows" of loop 
material at most only partially encapsulated in the substrate resin. 

Fig. 13 is a transverse cross-section of a composite fastener tape 218 
produced in this fashion, having an array of hook-shaped fastener elements 220 
extending from one side of the substrate 222, and a lightweight, non-woven web 
of loop material 224 permanently bonded to an opposite side of the substrate. 
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Loop material 224 is coextensive with the substrate in this case (i.e., it extends 
across the full width of the substrate), but is fully encapsulated in substrate resin 
only in discrete regions 226. Between regions 226, the loop material forms the 
above-described "pillows" 228, or lofted regions, which are not fully 
5 encapsulated in resin. The loft of pillows 228 enables the heads of fastener 
elements 220 to penetrate the loop material and engage individual fibers during 
fastening. A similarly contoured pressure roll 156' (Fig. 12) may also be 
employed to attach a strip of loop material to the fastener element side of a 
fastener tape. 

10 Fig. 1 1 illustrates an alternative method and apparatus for forming the 

above-described closure strips. The contoured surface of an extrusion head 188 
(sometimes called an injection head) is placed adjacent a mold roll 154 (with 
fixed fastener element molding cavities as described above with respect to Fig. 
7), and a continuous flow of molten resin is injected under pressure into the gap 

15 1 90 defined between head 1 88 and mold roll 1 54, filling the fastener element 
cavities and forming the front and back faces of the substrate. The configuration 
and construction of mold roll 154 is the same as is shown in Fig. 8, in which 
member 1 56 may be taken to be the adjoining extrusion head. The strip 1 60 of 
loop material is fed through a predetermined region of gap 190, and held up 

20 against the surface of mold roll 1 54 by resin pressure in the gap. In this manner, 
the loop material is partially impregnated with substrate resin and permanently 
bonded to the front face of the substrate. In applications where it is not possible 
to fill the fastener element cavities without completely saturating the loop surface 
of the loop material with resin, a strip of barrier material 178 may be fed through 

25 gap 190 between head 188 and loop material 160. Barrier material 178 is 

discussed in more detail above with respect to Fig. 7. For some applications a 
strip 174 of paper or other suitable backing material is laminated to the back face 
of the substrate while the molded product is retained on mold roll 154, by 
pressure supplied by a pressure roll 192, as shown in dashed outline. 

30 Alternatively, a strip of adhesive-coated paper 1 74* may be adhered to the formed 
substrate either at stripping roll 158 or at idler 176.. 
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Fig. 14 illustrates an inverted vertical form/fill (VFF) method and 
apparatus for forming and filling bags (such as bag 138 of Fig. 4A). Closure strip 
100 and a sheet of bag material 194 are each folded and fed about a longitudinal 
mandrel 196, with their edges overlapping at two points. In the embodiment 

5 shown, both the bag material 194 and the substrate of closure strip 100 are 
polyethylene. Two heated rollers 198 (only one visible from the perspective 
illustrated) weld the edges of the closure strip and bag material together to form a 
continuous tube 200 with two longitudinal sealed seams. In the apparatus shown, 
tube 200 extends upward through a lower sealing/cutting device 202 and an upper 

10 sealing device 204. In the bag forming and filling sequence, tube 200 is 

advanced upward until its open end is aligned with upper sealing device 204. 
Lower sealing/cutting device 202 then forms a transverse seal across the tube to 
form one sealed side of the resulting bag. The bag is then filled from above, 
through the still open end of the tube, with material supplied through chute 206. 

1 5 After a predetermined amount of material has been released into the bag, the open 
end of the tube is sealed by upper sealing device 204 to form a sealed bag 138, 
which is then severed from tube 200 by cutting the tube just below the previously 
formed transverse seal by lower sealing/cutting device 202. The resulting bag 
138 has one edge 208 of folded bag material 194, two sealed edges 210, and one 

20 edge 212 of folded closure strip 100. Other methods of sealing closure strips to 
bag materials are known to those of normal skill in the art of bag making. For 
instance, for sealing the paper-covered surface of closure strip 100' (Fig. 6) to a 
paper bag material 194, a layer of adhesive would normally be applied between 
the overlapping paper edges of the closure strip and bag material. 

25 Fig. 15 illustrates a modification to a more common VFF machine 

configuration, for continuously securing the above-described closure strip to a 
flow of bag-forming web during the forming and filling of individual bags. The 
bag-fonning web consists of a thin sheet of thermoplastic film 254 which is 
shaped into a tube by being fed over a filling tube 256, which has an upper funnel 

30 end 258 through which contents are discharged to fall into individual bags 

formed of the film. Film 254 is fed from a roll (not shown) over ah attitude roller 
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260, and guided onto the fill tube by curved guide forms 262. In some cases, the 
film is advanced continuously and the transverse sealing jaws 264 (described 
below) reciprocate vertically, traveling with the film during the sealing/cutting 
process (as indicated by arrows 265); in other cases the film is advanced 

5 incrementally and the transverse jaws remain within the same horizontal plane. 

As film 254 is formed into a tube, its two longitudinal edges 268 form 
flanges extending generally radially from the tube, between which a continuous 
length of closure strip 266 is fed in a folded condition, such that the edge regions 
of the web film lie at least partially against the outer sides of the closure strip in 

10 face-to-face relation, but do not overlap the folded edge of the closure strip. 
Guide rollers 270 above the closure sealing bars 272 maintain the adjacency of 
the sides of the closure strip and the film edges. Closure strip 266 is fed over a 
contoured insulating rail 274 extending longitudinally along the fill tube from 
above guide rollers 270 to below closure sealing bars 272. As shown in Figs. 

15 1 5 A and 1 6, insulating rail 274 has a longitudinal groove along each of its sides. 
One groove accommodates the loop material 104 so as to avoid crushing the 
extended engageable loops, and the other groove receives the hooks 106 of the 
closure strip, helping to guide the closure strip through the sealing process. Rail 
274 also has a notch extending along its distal end, for accommodating the 

20 middle grasp rib 1 32 of the closure strip. The primary purpose of insulating rail 
274 is to inhibit undesired welding of the inner sides of the closure strip together 
as the edges of the bag film are welded to the outer surfaces of the closure strip 
by closure sealing bars 272 (see Fig. 16). When not employing an insulating rail, 
the closure strip may be configured to utilize the insulating properties of the loop 

25 material to avoid permanent welding together of the inner surfaces of the closure 
strip, as discussed more fully below. 

Closure strip 266 may either be spooled from roll 276 over guide roll 278 
in a folded condition, as shown, with its hooks and loops engaged and then pulled 
over insulating rail 274, thus separating the hook and loop sections of the closure 

30 strip, or the closure strip may be spooled flat and then folded about the insulating 
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rail, thereby avoiding having to disengage the hook and loop sections in the 
process. 

Closure sealing jaws 272 each have a longitudinal groove adjacent the 
longitudinal grooves of insulating rail 274, such that the heated sealing jaws 

5 slidingly contact the film edge regions only on either side of the hook and loop 
bands of the closure strip, sealing the film to the closure strip in two discrete 
bands on each side of the closure strip. Sealing jaws 272 have appropriate 
heating elements embedded within them (not shown) to maintain the sealing 
surfaces at a predetermined, elevated temperature. To leave the inner edge of the 

1 0 loop side of the closure strip free from the film to form an anti-peel flap (as 

discussed above with respect to Figs. 2A and 2B), the sealing jaw 272 on the loop 
side of the closure is at least partially recessed, as shown, to avoid bonding the 
inner edge of the loop side of the closure strip to the bag film. To form an even 
wider anti-peel flap, the sealing jaw 272 on the loop side of the closure may be 

1 5 configured to contact the bag film only outboard of the band of loop material 104. 

Immediately below the lower edges of sealing jaws 272, insulating rail 
274 terminates and the hook and loop bands of the closure strip are pressed 
together between a pair of rollers 280, just above the lower end of fill tube 256. 
After a selected amount of contents have discharged through the lower 

20 end of the fill tube, transverse sealing jaws 264 come together about the bag film 
and closure strip and form two parallel, transverse seals 284, each of which will 
form the sealed edge of a bag. As jaws 264 travel with the advancing film, a 
cutting knife 282 within the jaws severs the film and closure strip between the 
transverse seals 284. When jaws 264 open at the end of the sealing cycle, a fully 

25 formed, filled and severed bag 286 is complete. 

Fig. 16A shows another configuration of sealing a closure strip 288 to 
edge regions of a film web 254 as the film web is fed about a fill tube 256, for 
creating what we call an inverted closure having free outer edges and a recessed 
center portion. In this configuration the closure strip is guided over a separate 

30 insulating rail 290 that extends between the film edges and the opposing sides of 
the closure strip, similar in cross-section to the insulating rail of Fig. 16 but in 
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opposite orientation. In this case closure strip 288 is provided with a center tear 
notch 292, rather than a center rib, along which the closure is burst to initially 
open the bag. In the bag formed with this style closure, the hook and loop 
elements are not exposed to the bag contents prior to the initial opening, and the 

5 center portion of the closure strip provides a tamper-evident seal. Closure strip 
288 is permanently sealed to the bag film by heated sealing jaws 272' which are 
similar in construction to sealing jaws 272 of Fig. 16. 

Figs. 17-19 illustrate three examples of horizontal form/fill (HFF) 
machines and processes featuring the above-described closure strips. Referring 

10 first to Fig. 17, a bag film 254 is continuously fed from roll 294 over attitude 

roller 296 and into a forming head 298 shaped to form the film into a rectangular 
tube 300. As with the VFF method described above, the edges of the film are 
brought together to form a perpendicular fin 302 extending from one side of the 
tube. In this case, closure strip 100 is fed from roll 304, folded to engage the 

1 5 hook and loop bands, passed about angled roller 306, and fed into the nip 
between heated fin seal rollers 308 between the edges of the bag film. 
Meanwhile individual products 310 to be packaged (e.g., trays of cookies) are fed 
through the forming head and into film tube 300 at a predetermined spacing and 
rate corresponding to the speed of the bag film. 

20 As shown in Fig. 17A, the outer surfaces of folded closure strip 100 are 

permanently welded to the extending film flanges forming the perpendicular fin 
302 of the film tube in the nip between fin seal rollers 308. No insulating rail is 
needed between the inner surfaces of the closure strip in this case because the air 
between the hooks and loops extending from the inner surfaces of the closure 

25 strip prevents extensive welding inside the closure strip. With proper adjustment 
of the temperature and pressure of rollers 308, which depends on the type of resin 
employed and the line speed, among other things, at most only a small fraction of 
the heads of hook elements in hook band 106 will be lightly bonded to either loop 
material 104 or the resin in which the loop material is embedded. This small 

30 amount of bonding will advantageously increase the amount of peel force 
required to initially open the package, leaving a sufficient proportion of 
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undamaged hook elements to provide adequate engagement upon reclosure. We 
note that with many hook and loop resins, speeds, temperatures and pressures 
will have to be carefully adjusted and controlled to provide a light bond while 
avoiding rapid progression of hook melting. 
5 Referring back to Fig. 1 7, diagonal offset folding rollers (not shown) fold 

over the fin seal, and a pair of offset rollers 312 carrying a heated seal bar and 
cutting blade seal the ends of the bags and sever the bags from each other. 

Fig. 18 shows a similar HFF process, in which the closure strip 100 is 
folded over on the outside of both the bag film flanges and a fin seal insulating 

1 0 rail 314 that extends to just downstream of heated fin sealing rollers 308. Passed 
around angled roller 306, closure strip 100 is folded within a guide channel 316 
such that the edges of the closure strip overlap the edges of the bag film, as 
shown in Fig. 1 8 A. These overlapped regions are welded together on either side 
of insulating rail 314 by the fin sealing rollers, permanently bonding the closure 

1 5 strip to the bag film. As the fin seal is folded over before passing between offset 
rollers 312, the hook and loop bands of the closure strip are pressed together, 
before the inner surfaces of the bag film flanges are welded together at the end 
seals of the bag. The hook and loop bands may also be welded together at the 
end seals, if desired, by providing sufficient heat, pressure and dwell time of the 

20 portion of the heated sealing bar of the offset rollers that contacts the closure strip 
at the hook/loop interface. 

Fig. 19 illustrates the incorporation of a reclosable closure strip into a 
more common HFF machine configuration, with the longitudinal fin seal 302 
formed on the bottom side of the rectangular film tube 300. As in Fig. 18, 

25 closure strip 1 00 is folded about the outside of the extended film edge flanges, 
which are separated by an insulating rail (not shown) that extends through the nip 
between the fin sealing rollers 308. 

Fig. 20 shows another application of our closure strip in a bag-making 
process. Closure strip 318 is differs from the closure strip shown in Fig. 1 only in 

30 that in contains a pull cord 320 (Fig. 22) embedded along its central rib 132. The 
pull cord is configured to tear through the closure strip and bag film 
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longitudinally between the hook and loop bands when pulled transverse to the 
closure strip, and therefore must be of sufficient tensile strength to tear through 
the closure strip resin without breaking. Suitable pull cord materials include 
drawn nylons, such as fishing line, for example. The pull cord is embedded 
within the resin of the center closure strip rib by being continuously fed into the 
rib-forming channel 322 of the mold roll (Fig. 8) prior to the introduction of the 
rib-forming resin (such as long the feed path labeled 1 78 in Figs. 7 or 1 1). 
Appropriate guides (not shown) are recommended to keep the pull cord from 
walking out of the rib-forming channel. 

Closure strip 3 1 8 is passed around a guide roller 324 to travel with bag 
film 254 onto a folding collar 326 where it is permanently bonded to the film 
under heat and pressure by a sealing shoe 328. As shown in Fig. 21 , sealing shoe 
328 slidingly engages the closure strip along three bands, forming three 
continuous welds 330 between the closure strip and bag film 254. Collar 326 
supports the bag film against the light pressure applied by the sealing shoe. The 
channels 332 and 334 in the sealing shoe accommodate the hook band 106 and 
center rib 132 of the closure strip, accordingly, and maintain the transverse 
location of the closure strip during bonding. The outer edge of the loop side of 
the closure strip is not welded to the bag film in this instance, to provide an 
internal anti-peel flap in the finished bag, as shown in Fig. 22. Other bonding 
configurations are employed for various applications. 

Once welded together, bag film 254 and closure strip 3 1 8 are folded along 
their longitudinal centerline and passed between two drive rollers 336 that press 
the hook and loop bands of the closure strip together and ensure an appropriate 
crease along the spine of the closure strip. The folding of the bag film and 
closure strip is effected by collar 326 and a creasing idler 338 that runs along the 
center of the closure strip and defines a rim groove 340 for receiving the center 
rib of the closure strip during folding. 

The folded bag film next passes between a pair of reciprocating 
sealing/cutting jaws 342 which close against the outer surfaces of the bag film to 
seal the two sides of the folded bag film and the folded closure strip together to 
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form a series of individual pouches, each pouch sealed on three sides and having 
a single open end 344 for subsequent filling. Jaws 342 may be configured to also 
sever the pouches from each other during sealing, or to leave the pouches 
connected in the form of a string of pouches that is readily pulled through an 
adjacent filling/closing station (not shown). 

Fig. 23 gives one example of a pouch side seal configuration formed by 
the jaws 342 of Fig. 20, in which a slot 346 and notch 348 are die-cut within the 
vertical seal formed between adjacent pouches, the heated faces of jaws 342 
form complementary die parts for cutting through the bag film and closure strip 
to form the configuration shown as the inter-pouch seal is formed. The pouches 
are then filled through their open ends, which are subsequently sealed closed. By 
severing the lower segments 350 joining adjacent pouches along centerlines 352, 
extended pull tabs 354 are formed at the edges of each pouch. Each pull tab 354 
contains an end portion of pull cord 320, and provides convenient means for 
grasping and pulling the pull cord through the closure strip along the pouch, as 
shown in Fig. 24. 

In the bag-forming method shown in Fig. 25, closure strip 3 1 8, already 
folded in half, is fed across an angled roller 356 and between the longitudinal 
edges 358 of bag film 254 as the film is folded within collar 326. A pair of 
heated sealing rollers 360 continuously seals the edge regions of the bag film to 
the overlapping closure strip. No insulating rail is necessary as the loop material 
of the closure strip, which in this case is sufficiently wide to extend across the 
entire sealing region, inhibits the bonding of the opposing inner surfaces of the 
closure strip (as discussed further below with respect to Figs. 36 and 37). After 
passing through edge sealing jaws 342, the folded edge 362 of the bag film is 
trimmed away along line 364, leaving the ends of the pouches opposite the 
closure strip open for receiving materials to be packaged. The series of pouches 
may then be spooled into a roll for sale or later filling. 

Fig. 26 shows a method of making bags from two separate sheets of bag 
film and the above-described bag closure strip. Upper and lower plastic films 
368 and 370, respectively, are unspooled continuously, with either a pre-folded 
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closure strip, or pre-engaged hook and loop strips 372, fed between them as 
shown. An insulating rail 374 extends between the hook and loop strips, 
temporarily disengaging the hooks from the loops, as the hook and loop strips are 
each permanently welded to respective inner sides of the plastic films between 
5 two rotary sealing rolls 376 (only the upper roll is shown). The parallel films and 
fastener strips are then welded together at spaced intervals by transverse heated 
sealing jaws 378, forming side seals between adjacent bags which are then filled 
from their open ends (not shown) and closed by upper and lower sets of sealing 
jaws 380. This process is also useful, for instance, for forming a series of pre- 

1 0 made bags to be rolled or stacked for later filling. 

The bag 382 formed by this process has four side seals 384, as shown in 
Fig. 26A, along with closure 372. The side seal 384 adjacent and parallel to 
closure 372 is ripped off to open the bag and expose the closure. In another 
embodiment (not shown) the side seal 384 adjacent and parallel to closure 372 is 

1 5 omitted, along with the upper set of sealing jaws 380 in Fig. 26, and a folded 
closure strip (e.g., strip 318 of Fig. 25) is inserted in place of separate strips 372, 
with the fold of the closure strip pointing outward toward the adjacent side of the 
continuous films. In another embodiment, producing an "inverted" closure 
arrangement similar to that shown in Fig. 36, the folded closure strip is fed 

20 between the plastic films with its fold extending away from the adjacent edge of 
the films. 

The closure strip also provides, in some instances, a broad, external bag 
surface for carrying text, logos or other marketing indicia. In Fig. 27, a produce 
bag 400 is formed generally of loosely woven plastic mesh to provide 

25 unobstructed air circulation and a clear view of the quality of the enclosed 

produce. The plastic mesh is formed into a bag with a fold at the bottom edge 
402 and is either sewn or thermally fused along its two sides 404, one of which 
may remain open until the contents are inserted. A wide closure strip 406 sewn 
or welded to the plastic bag mesh at the upper end of the bag provides a solid 

30 surface 408 printed with appropriate marketing indicia and information, which 
may be applied to the closure strip either before or after it is attached to the 
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plastic mesh forming the rest of the bag. In other instances, the broad outer face 
of the closure strip provides a support for securing adhesive labels (not shown) 
printed with such information. In the example shown, the closure strip is 
thermally welded to the plastic mesh in regions 410 (while an insulating rail, not 

5 shown, is disposed between the inner closure strip surfaces to prevent permanent 
bonding between the sides of the closure strip, as discussed above). For 
convenient handling, a C-shaped slit 412 is cut through both sides of the closure 
strip outboard of its hook and loop bands, to form a carrying handle. In other 
applications, air circulation holes may be provided through the closure strip sides, 

10 as necessary. 

As shown in Fig. 28, closure strip 406 is of similar construction to the 
closure strip of Fig. 1, but with some modification. Notably, the overall width of 
closure strip 406 is about 6.2 inches, with a fastener band separation distance W D 
of about 3.9 inches, providing sufficient width for printing with the closure edges 

1 5 either outboard or inboard of the plastic bag mesh. The width W E of both the 
hook and loop bands 106 and 104, respectively, is about 0.75 inch, with 3/8 inch 
wide outer edge regions having thickened weld zones 414. 

The detail of the center features of the closure strip is shown in Fig. 29. 
Grasping rib 416 is offset slightly from the centerline 418 (i.e., the midline 

20 between the hook and loop bands), such that when the closure strip is folded, the 
grasping rib will be biased to lie on a predetermined side of the fold, avoiding 
variability in hook/loop band alignment caused by the fold line fluctuating 
between the two sides of the rib. Rib 416 has both a width W F and a height H F of 
about 1/32 inch, and is immediately adjacent a shallow groove 420 extending 

25 along the length of the closure strip, of a width Wg of about 1/32 inch and a 

depth, do, of about 0.002 inch. Groove 420 provides some space for rib 416 with N 
the closure folded at centerline 418. Spaced apart from the rib and groove are 
tear control features. These include a continuous rip-stop rib 422 of height H H of 
about 0.002 inch immediately outboard of a continuous tear-propagation groove. 

30 Two preferred tear-propagation groove profiles are shown. On the left of Fig. 29, 
groove 424a is of square profile with sharp bottom corners for concentrating 
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stress during tearing. On the right of Fig. 29, groove 424b is of triangular profile 
with a single, acute comer at its center for concentrating stress. For reasons 
explained above, to form this pattern of features the mold roll is preferably 
equipped with a single plate or ring of width Wj, having a contoured outer 
surface for forming all of the features shown. The nominal thickness of the 
closure base, t b , is about 0.006 inch in this instance, but for different applications 
will be selected between about 0.004 and 0.030 inch. 

As shown in Fig. 30, the thickened weld zones 414 near the edges of the 
closure strip extend a distance d w of about 0.012 inch from the base of the closure 
strip (giving these areas, which have a width W K of about 0.120 inch, an overall 
thickness of about 0.018 inch). Without adjusting the profile of the extrusion die 
or otherwise varying the amount of entering resin along the length of the nip as 
the closure strip is formed, the practical maximum thickness and width of weld 
zones 414 will depend on the flow properties of the resin as well as the pressures 
and temperatures involved. Thickening the closure strip in the areas intended to 
be welded to other bag materials provides more resin available for flow and 
bonding during welding. In addition, the greater closure strip mass absorbs more 
heat and helps to keep the inside surfaces of the closure strip base from being 
welded together. Thicker materials are also less sensitive to fluctuations in 
welding conditions, enabling more consistent bonding. 

For some applications, the closure strip provides loop-engageable hook 
elements on the outer surface of the bag, such as for attaching the packaged 
product to a display or other support surface. For example, Fig. 3 1 shows a 
closure strip 426 at the upper end of a bag 428, having a band. 430 of molded 
hook fastener elements extending from its outer surface and exposed for engaging 
loop fibers. The closure strip may include a grasping rib 132 as shown, and be 
configured to tear above band 430, such that the outer hooks remain on the 
opened bag. Alternatively, the closure strip may be configured to tear between 
band 430 and the top edge of the bag film, in which case the grasping rib may be 
unnecessary. The hooks of band 430 are useful, for instance, for hanging bag 428 
from a display rack covered with loop material. For stringing multiple bags 
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together, a mating band of loops (not shown) may be provided elsewhere on the 
outer surface of the bag, such that band 430 of each bag engages the exposed 
loop band of an adjacent bag of the string. Fig. 3 1 also illustrates an example of 
the weld-insulating loop material arrangement discussed below with respect to 
5 Figs. 36 and 37. 

Optionally, closure strip 426 may include an outer band 432 of loop 
material, extending from a side of the bag opposite the exposed band 430 of 
hooks, for securing bags together in a stack. In another embodiment (not shown), 
the closure strip has an exposed band 432 of loops, but no exposed band 430 of 

10 hooks, and is hung thereby from a display rack having extending hook elements. 

Fig. 32 shows a machine arrangement for producing closure strip 426 of 
Fig. 31. A first resin 434 is extruded into a nip between a hook- forming mold 
roll 154 and a smooth pressure roll 156, along with loop material 104 to form the 
primary loop band of the closure and, optionally, loop material 432 to form the 

1 5 secondary (i.e., outer) loop band of the closure. The cooling resin travels with 
the mold roll to a second nip between roll 154 and a secondary hook- forming 
mold roll 436, where it is joined by a second flow of resin from extruder 438. 
The flow of resin from extruder 438 is much narrower than the resin traveling on 
roll 1 54, and is only applied in specific strips corresponding to the secondary 

20 (i.e., outer) hook bands formed on the closure strip. The resin from extruder 438 
is forced into hook-forming cavities in roll 436 by nip pressure, and cools as the 
closure strip travels on the surface of roll 436 until the secondary hooks are 
pulled from their cavities at roll 440. Thus, the primary hook band 106 and the 
secondary hook band 430 are formed by rolls 1 54 and 436, respectively, and are, 

25 in some applications, formed of different resins. As will be readily understood 
from this example, other machine configurations will produce similar products. 
For example, the upstream mold roll may be employed to mold the secondary 
hooks and closure base, with the downstream mold roll (i.e., the upper mold roll 
in Fig. 32) forming the primary hooks. In such case, the primary loop material 

30 1 04 would preferably be introduced against roll 1 56. 
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Referring now to Figs. 33 and 34A, pouch 442 includes a closure strip 
444 sealed along its two edges to bag film 446 with welds 330. Along its lower 
edge, the closure strip is welded on its outer face; at its upper edge it is welded on 
its inner face. In the illustrated embodiment, closure 444 differs from the closure 

5 1 00 of Fig. 1 in that its tear rib 1 32 extends from the face opposite the face on 
which its loop and hook bands 104 and 106, respectively, are carried. 
Additionally, rib 132 contains a pull cord 320 as described above with respect to 
Figs. 22-24. Rib 132 is formed in a corresponding groove in the pressure roll 
opposite the hook-forming mold roll in a Fischer-type process, with pull cord 320 

10 introduced to the resin of the closure strip in the groove. Located on the inside 
face of the pouch as shown, pull cord 320 of rib 132 is torn through the entire 
thickness of the closure strip base as it is pulled outward (in the direction of 
arrow "G" in Fig. 34 A) to open the pouch. Alternatively, rib 132 may be located 
on the same side of the closure strip as the hook and loop bands (as in strip 100 of 

1 5 Fig. 1 ), with appropriate tear features extending along either side of the rib to 

facilitate tearing of the closure strip, even without an embedded pull cord 320. In 
yet another embodiment (not shown), pull cord 320 is simply disposed at the 
inner face of the closure strip (without an enclosing base thickening or rib) and is 
pulled through the base in the direction of arrow "G" to open the pouch. Such a 

20 configuration is produced by introducing the pull cord to the resin in the molding 
nip in a Fischer-type process, on the pressure roll side of the resin, without a rib- 
forming groove in the pressure roll. 

As shown in Fig. 33, a c-shaped pull tab 448 is formed at one edge of the 
pouch by die cutting the outline of the pull tab through the rib 1 32 and base of the 

25 closure strip 444 within a non-sealed region 450 within the side seal 452 of the 
pouch, without cutting through the bag film behind the closure strip. Because the 
closure strip is not bonded to the bag film (forming the back side of the pouch) 
within region 450, the cut pull tab is free to be grasped and pulled across the face 
of the pouch between the hook and loop bands of the closure strip, opening the 

30 pouch as shown in Fig. 34B. Alternatively, a hole may be provided through the 
layer of bag film at 450, thereby leaving tab 448 exposed for grasping. Lettering 
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454 is shown in Fig. 33, printed on the exposed face of the closure strip to 
indicate the location of the pull tab. As an alternate means of exposing the pull 
cord to be grasped, in another embodiment (not shown) a narrow width of closure 
strip 444 containing pull cord 320 is left extending beyond the edge of the bag 

5 film, exposed to be pulled through side seal 452 and across the face of the pouch. 
Seal 452 may be configured as a peelable weld if necessary to enable the grasping 
rib or pull cord to be pulled through the seal without breaking. 

After being opened, pouch 442 may be closed by folding over the upper 
edge of the pouch such that the hook and loop bands 106 and 104 of the closure 

10 strip 444 overlap and engage, as shown in Fig. 34C. Re-opening the pouch 
entails simply disengaging the touch fastening and unfolding the pouch top. 

To form pouch 442, closure strip 444 is first sealed along what will 
become its lower edge to one edge of a continuous sheet of bag film. The 
closure/film combination then proceeds through the pouch-forming process 

15 known in the art, in place of the bag film alone. As a final step before adjacent 
pouches are severed from one another, the pouches are filled through their upper 
ends before the upper weld 330 is formed between the closure strip and the bag 
film, to seal the pouch. Also note that this closure strip arrangement has the 
advantage that the loop and hook bands 104 and 106 of the closure strip do not 

20 generally come into contact with the pouch contents, making such an 

arrangement particularly applicable to pouches containing fibrous or similar 
materials which may become'embedded in the hook or loop bands and decrease 
the effectiveness or cosmetic appeal of the closure over time. In another 
sequence, not illustrated, the closure strip is sealed to the film after the bag film is 

25 center- folded. 

The closure strip is configured, in some cases, to be folded over upon 
itself multiple times after opening to form a substantially water-tight seal. For 
example, the closure strip 456 of home dry-cleaning bag 458 of Figs. 35A-35D is 
of sufficient width, as compared to the placement of its loop and hook bands 104 

30 and 106, so as to be readily folded over twice after opening, to engage the hook 
and loop bands to form a releasable closure (Fig. 35D). As with the embodiment 
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of Fig. 33, the hook and loop bands of the closure remain separated from the bag 
contents as they are carried on the outside of the bag. To effect the overlap of the 
hook and loop bands when the bag top is folded over twice, the loop band 104 is 
disposed much closer to the grasping rib 132 at the upper edge of the bag than is 

5 the hook band 106. The appropriate relative dimensions required to effect such 
an overlap will be apparent from the sequential illustration of Figs. 35B-35D. As 
the two separated sides of closure strip 456 are folded over together twice, two 
distinct folds 460a and 460b are formed. The ability of these folds to form a seal 
against gas or liquid penetration will depend upon the tightness of the folds and 

1 0 the viscosity of the fluid to be sealed, among other things, but such folds will 

form effective seals for many applications, such as in bags for home dry-cleaning 
kits as described in U.S. Pat. 5,238,587, the contents of which are incorporated 
herein by reference. For such applications in which the bag does not have to 
remain sealed prior to use, the upper edge of the bag containing rib 132 may be 

1 5 severed from the bag during bag production, such that the bag is sold in an open 
condition as in Fig. 35B. As another alternative, the closure strip may be in the 
form of two separate strips, a hook strip and a loop strip, each strip forming one 
side of the closure and being separately welded to the bag film. 

For some applications, the bag closure is welded between two separate 

20 film sheets to form a bag. Fig. 36 shows one such bag closure 462 welded to bag 
side sheets 464a and 464b, forming what we call an "inverted" closure. The side 
sheets of the bag extend beyond the closure strip and are themselves welded 
together to form the upper edge 466 of the bag. After the closure strip has been 
bonded to the bag sides, and the side edges of the bag sealed (not shown) the bag 

25 is filled from its other end, in the direction of arrow "J", which is then sealed to 
close the bag. To initially open the bag, edge 466 is pulled, tearing the bag side 
sheets along perforations 468. Next, the closure strip is forced open and the 
closure strip web is pulled in two along a tear groove 470 at the closure strip fold. 
To reclose the bag, the loop and hook bands 104 and 106 of the closure strip are 

30 simply pressed together. 
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The welding pattern shown in Fig. 36 provides the anti-peel advantages 
discussed above, as the inner edge of the loop side of the closure strip remains 
unbonded to bag side sheet 464b. One method of forming such a weld pattern is 
shown in Fig. 37, in which closure strip 462 is simultaneously welded to both bag 

5 side sheets 464a and 464b by heated jaws 472 and 474, respectively. 

Advantageously, loop material 104 is arranged on the folded closure strip to 
overlap both inner and outer closure strip weld zones, inhibiting any permanent 
welding together of the sides of the closure strip. For applications in which a 
small amount of bonding between the inner faces of the closure strip is acceptable 

10 (or desirable), a chilled jaw 476 against the loop side of the bag adjacent the inner 
weld zone prevents any undesirable bonding of the inner edge of the loop side of 
the closure to bag side sheet 464b. 

As an alternative to applying the closure strip to the bag film as the bag 
film is formed into bags, the closure strip may be pre-applied to the bag film, and 

15 both spooled together into rolls. Such configurations are particularly useful in the 
subsequent formation of bags on standard bag-making machines not equipped for 
the application of closure strips. For example, Figs. 38A through 38C show 
spooled or rolled film products consisting of a continuous sheet of thin plastic 
film permanently bonded to one or more continuous lengths of closure products. 

20 In Fig. 38 A, closure strip 3 18 is centered upon the bag film 254, such as for 
forming bags with the process illustrated in Fig. 20. In Fig. 38B, closure strip 
444 is sealed along one edge of bag film 446 to form rolled product 482, such as 
for forming pouch 442 of Fig. 33. In Fig. 38C, separate lengths of hook and loop 
products 484 and 486, respectively, are bonded to opposite edges of film 488 to 

25 form rolled product 490, which may be run through standard form/fill processes 
to incorporate resealable closures into longitudinal fin seals. 

Referring to Fig. 39, bag 500 consists of a piece of polyethylene bag 
material folded once to form the bottom edge 502 of the bag, joined to a closure 
504 to form the upper edge 505 of the bag, and permanently sealed along the 

30 remaining two sides 506 and 508 by welding the material of the front face of the 
bag to the material of the back face of the bag. Although illustrated as a flat bag, 
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bag 500 may be constructed in other forms, such as a pouch with a lower pleated 
end for standing the pouch upright on its lower edge. 

Referring to Fig. 40, to initially open the sealed bag, the upper edge 502 is 
grasped in one hand 510 and the front face of the bag is grasped in the other hand 

5 512, on either side of a frangible channel 514 extending along closure 504. By 
only grasping or pinching the front face of the bag with hand 512, and not the 
back face of the bag, pulling the front face of the bag away from the upper edge 
places a high tensile load across channel 514, propagating a tear along channel 
514 that creates an opening 515 into the bag. 

10 As shown in Fig. 41 A, the bag material of the back side 516 of the bag is 

welded to the back (i.e., non-fastening) side of the reclosable closure 504 at 518. 
The bag material of the front side 520 of the bag is welded to the closure along an 
edge region 522 of the front (i.e., fastening) side of the closure 504. With the 
closure so attached to the bag material, and sealed along the sides of the bag (see 

1 5 Fig. 39), the closure provides an airtight, liquid-tight seal at one end of the bag. 

The front face of closure 504 carries a strip 524 of fibrous loops, in non- 
woven form and partially embedded within the base resin of the closure, and a 
strip 526 of hook— shaped fastener elements molded out of resin of the base in 
rows extending along the length of the closure. After being initially opened by 

20 pulling apart the closure along groove 514, the bag may be reclosed by folding its 
upper edge about the opening created by tearing the closure, releasably engaging 
the strip 524 of loops with the strip 526 of hooks (Fig. 4 IB). 

Referring to Figs. 42 and 43, closure 504 is a strip of polyethylene having 
an overall width "W" of about 1.5 inches (38 millimeters) and a nominal 

25 thickness T of about 0.004 inch. Loop band 524 has a width w L of about 0.5 
inch (12 millimeters), and hook band 526 a width w H of about 0.375 inch (9.5 
millimeters). The hook and loop bands are separated by a distance w c of about 
0.29 inch (7.4 millimeters), at the center of which is formed groove 514 that is 
0.002 inch (0.05 millimeter) deep and extends over a width w G of about 0.036 

30 inch (0.9 millimeter). Thus, at groove 5 14, the closure has a reduced thickness 
To of only about 0.002 inch (0.05 millimeter). The remaining width of the 
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closure strip forms an open weld flange 527 outboard of the band 526 of fastener 
elements for welding or otherwise attaching the closure strip to the bag material. 
Extending in many parallel rows on either side of groove 514 throughout the area 
of the closure separating the hook and loop bands is an array of rip-stop features 

5 528 unitarily molded with the front face of the closure strip. 

As shown in Fig. 44, the rip-stop features 528 are hump-shaped 
protrusions that are longitudinally offset from the protrusions of adjacent rows to 
form a checkerboard matrix of bumps for limiting tear propagation from the tear 
channel. With a height of only about 0.006 inch (0.15 millimeter) from the face 

10 of the closure, the rip-stops 528 are substantially shorter than the engageable 

hook elements, such that the rip stops do not interfere with the engagement of the 
fastener elements or the folding of the bag after opening. 

Referring to Fig. 45, bag 500' is of construction similar in all aspects to 
that of above-described bag 500, except for the configuration of the attachment of 

1 5 the bag material of the front face 520 of the bag to the lower edge of closure strip 
504. In this case, the weld zone 522 between the bag material and the closure 
strip is spaced apart from the free edge 530 of bag material 520, such that the 
distal edge of the bag material forms an exposed, cantilevered pull flap 532 
extending along the entire width of the bag. Thus, to open bag 500* by bursting 

20 the closure strip along its tear groove, one hand grasps the upper edge 505 of the 
bag as with bag 500, but the other hand, rather than pinching the broad expanse 
of bag material forming the front face, grasps the convenient pull flap 532. The 
construction of bag 500' may be particularly advantageous where incidentally 
pinching the contents of the bag is to be avoided, for instance. 

25 Another pull flap configuration is illustrated in Fig. 46. In this case, the 

upper edge 534 of the front face bag material is securely welded to the front face 
of closure 504, without leaving a graspable end exposed along its entire length, 
but the bag material is pre-cut to form an extending tab 536 of bag material at the 
center of the bag. 

30 Referring to Fig. 47, bag 550 is of similar construction to the bags already . 

described, except that its closure 552 has, in place of the frangible channel or 
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groove, a tear rib 554 of substantially greater thickness than the base of the 
closure. Tear rib 554 extends along the closure midway between the loop and 
hook bands and is adapted to be grasped at one end 556 and pulled to separate the 
tear rib from the rest of the closure material along the width of the bag. 

5 To enhance the graspability of the end 556 of tear rib 554, two features 

are formed in the bag and closure material adjacent the tear rib end, preferably by 
cutting methods. First, a notch 558 is formed in the bag material forming the 
back side of the bag, immediately behind tear rib end 556, big enough to enable 
the grasping of the tear rib end independent of the bag material but not extending 

1 0 through the entire width w s of the edge seal (if the integrity of the unopened bag 
seal is to be maintained). Second, two slits 560a and 560b are made through the 
base of closure 504 and extending at an angle from the bag edge 562 to, but not 
through, tear rib 554. The base of the closure between slits 560a and 560b thus 
forms a pull tab 564 with a wide distal end, free of any bag material, for 

1 5 improved graspability. 

Referring to Fig. 48, another bag-making process features applying the 
closure strip in discrete lengths across the bag film (i.e., transversely), instead of 
longitudinally as earlier described. Bag film 254 is unspooled from a roll 570 
and onto filling tube 256 over guide forms 262, as described above with respect 

20 to Fig. 15. However, in this case individual lengths 572 of closure strip are 
advanced across the bag film and permanently attached to the film, such as by 
thermal welding, at bag-length intervals. Preferably, the attachment of the 
closure strips occurs while the bag film is paused between film advancements, 
such as while a bag at the lower end of the tube is being sealed and severed. In 

25 this manner, inclusion of the closure strips requires very little modification in the 
bag-making apparatus. As an alternative to attaching the closure strips 572 to the 
bag film 254 as it is unrolled into the bag-making apparatus, roll 570 may be 
provided with the closure strips pre-applied at proper intervals. 

Referring also to Fig. 49 A, the closure strip 572 is in one example folded 

30 over upon itself as attached to the bag film 254, with the bands of hooks and 

loops engaged to hold the closure in its folded condition. One side of the closure 
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strip is welded to the bag film in areas 574, while the other side of the closure 
strip is left unattached until welded to an opposing surface of the bag film below 
the filling tube (e.g., by sealing bars 264). Thus, closure strip 572 is positioned at 
one end of the final bag, with its fold either directed outward or inward as 

5 desired. The sides of the bag may be joined to form the adjacent end edge of the 
bag to form an additional end seal. If necessary to hold the closure strip in its 
folded condition as the bag film is advanced onto the filling tube, the ends of the 
closure strip may be tacked together. 

An alternative closure strip configuration is shown in Fig. 49B. In this 

1 0 case, the closure strip 572' is supplied as two separate fastener strips - a loop 

strip 576 and a hook strip 578 - that are engaged to each other along their length. 
Both fastener strips are permanently attached to bag film 254 along weld lines 
574, on either side of a tear line 580 (e.g., a row of perforations or a continuous 
score) in bag film 254. Closure strip 572' may be positioned in the final bag at 

1 5 any point along the length of the bag, which is opened by bursting tear line 580 
and separating the loop and hook bands of fastener strips 576 and 578. The bag 
is reclosed by pressing the hook and loop bands back together. 

Referring to Figs. 50A and 50B, closure strips 582 and 584 are 
advantageously provided with peelable seals 586 that act as secondary closure 

20 means. Peelable adhesives are well known in the industry, and provide an air and 
liquid tight seal that is relatively easy to open without tearing the underlying 
substrate. In some cases, seal 586 is of a material which becomes effectively 
non-tacky when initially opened. In other cases, seal 586 is of a material which 
retains its tackiness so as to continue to provide some sealing when the bag is 

25 reclosed. In closure strip 582 (Fig. 50A) the peelable seal 586 is located inboard 
of the primary hook and loop closure 588, so as to protect the loops and fastener 
elements from contamination from bag contents. In closure strip 582' (Fig. 50B) 
the peelable seal 586 is located outboard of the primary hook and loop closure 
588 and must be opened to access the primary closure. The peel seal may be 

30 formed by applying a peelable adhesive, such as a pressure sensitive adhesive, to 
the front face of the closure strip. In some cases, the adhesive is applied in two 
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discrete regions on the face of the strip, such that the adhesive of the two regions 
comes together to form the seal. Such peelable seals can provide a higher pantry 
life (i.e., a longer useful life after the bag has been initially opened) for the bag 
contents. 

5 Referring to Fig. 51 , a closure strip 590 has mating bands of hook-shaped 

fastener elements 592. In one band, extending from one side 594 of the closure 
strip, the fastener elements all face to the left, while from the other side 596 of 
the closure strip the fastener elements all face to the right. As the bands of 
fastener elements 592 are pressed further together from the position shown, the 

1 0 tips of the hook-shaped fastener elements interlock to engage the two bands of 
elements. When pulled apart, the flexible tips extend to clear the tips of the other 
band of elements and then snap back to their original hook shape. This is one 
example of what is known in the closure industry as "self-engaging" fasteners - 
those in which the engaging fastener elements are of a similar structure. Other 

1 5 forms of self-engaging fastener elements include mushrooms, for example, such 
as the "DUAL-LOCK" fastener product marketed by Minnesota Mining and 
Manufacturing, Inc. With self-engaging hook-shaped fastening, we prefer to 
mold the hooks to have a greater thickness 'V than the spacing "s r " between 
adjacent rows of elements (as shown in Fig. 52), such that the bands cannot be 

20 separated by moving one side of the closure strip laterally across the rows of 

fastener elements of the other side of the closure strip. The CFM-1 5 and CFM-29 
hook shapes marketed by Velcro USA in Manchester. New Hampshire, can be 
useful for self-engaging fasteners. The hook-shaped fastener elements should be 
spaced along their rows so as to provide sufficient clearance for the tips of a 

25 mating row of hooks to extend between adjacent hooks of the row. The optimal 
spacing will depend upon the selected hook shape and the strength of engagement 
desired. With mating arrays of mushroom-type fastener elements, the mushroom 
density of the opposing arrays should be different to avoid "dead-heading" the 
mushrooms (i.e., forcing the mushroom heads to deform rather than causing their 

30 steins to bend). One array may have, for example, a fastener element density on 
the order of about 50 to 200 fastener elements per square inch, while the density 
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of fastener elements in the other array is of the order of about 500 to 2000. 
Optimal density matches will depend upon the desired engagement and 
disengagement loads, among other things. Self-engaging bands of fastener 
elements may be substituted for the loop and hook bands of any of the above- 

5 described closure strips to form self-engaging closures for various applications. 

Preferably, whether hook and loop bands or self-engaging fastener bands 
are employed, the mating bands of the closure are advantageously configured to 
be engaged with a very low engagement force. We measure engagement force by 
measuring the facial load required between mating halves of a one-inch long 

1 0 length of closure strip to engage the closure. Disengagement peel force is 

measured as the load required to peel such a one-inch strip of closure apart. The 
closure can provide an advantageously low engagement force of, for instance, 
less than about one pound over a lineal inch of the closure, and a low 
disengagement peel force of less than about two pounds per lineal inch. 

1 5 Materials other than polyethylene, such as polypropylene, polyester, 

nylon, and other thermoplastics and their co-polymers, may be employed. For 
example, laminated or co-extruded bag films can have inner surfaces of a 
material weld-compatible with the material of the closure base, and an outer 
surface of a material chosen for other properties, such as durability or 

20 impermeability. 

As evident from the embodiments described above, these closure strips 
are useful in many packaging applications, for providing a readily-engaged 
releasable closure that does not require perfect alignment during closing. The 
closures are useful for packaged food items, such as cookies, candy bars, and 

25 even produce, and may be located at one sealed end or along a longitudinal seam 
of the package. By "bag", we mean to include all packages with flexible sides, 
including but not limited to standable pouches and flexible cartons. 

Other embodiments will be understood to fall within the scope of the 
following claims. 


30 
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What is claimed is: 


1 . An elongated closure strip comprising: 

a sheet-form resin substrate having a front face and a back face; 

5 an array of loop-engageable fastener elements integrally molded with and 

extending from the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip; 
and 

a loop strip carried on the front face of the substrate and forming a 
1 0 discrete band of engageable loops extending along the length of the closure strip 
and spaced apart from the band of fastener elements; 

the loop strip arranged to be engaged by the array of fastener elements 
when the substrate is folded along a fold line extending between the loop strip 
and the array of fastener elements. 


15 


20 


2. The closure strip of claim 1 wherein the substrate has attachment 
regions extending along its length for permanently attaching the closure strip 
across a bag opening; the attachment regions being devoid of fastener elements 
and loops. 


3. The closure strip of claim 2 wherein the attachment regions are 
disposed on the front face of the substrate. 


25 


4. The closure strip of claim 2 wherein the attachment regions are 
disposed on the back face of the substrate. 
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5. The closure strip of claim 2 wherein the attachment regions are 
covered with a layer of adhesive for permanently attaching the closure strip 
across the bag opening. 

5 

6. The closure strip of claim 2 wherein the attachment regions 
comprise exposed resin of the substrate, for permanently welding the closure strip 
to opposite sides of a bag formed of a compatible material. 

10 7. The closure strip of claim 1 wherein the substrate defines at least 

one frangible region extending longitudinally along the length of the closure strip 
between the band of loops and the band of fastener elements, for tearing the 
substrate between the loops and the fastener elements, to open an associated bag. 

15 8. The closure strip of claim 7 wherein the frangible region 

comprises at least one longitudinal groove extending along the substrate. 

9. The closure strip of claim 8 wherein the frangible region 
comprises a pair of spaced apart, longitudinal grooves, and a longitudinal rib 
20 integrally molded with and extending from the substrate between the pair of 
grooves. 


10. The closure strip of claim 8 wherein the groove is defined on the 
front face of the substrate. 
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1 1 . The closure strip of claim 8 further comprising a longitudinal rib 
integrally molded with and extending from the substrate adjacent the groove, on a 
side of the groove opposite the fold line, for resisting propagation of a tear from 
5 the groove away from the fold line. 


10 


12. The closure strip of claim 7 wherein the frangible region 
comprises an embedded longitudinally continuous filament adapted to be torn 
from the closure strip to tear the substrate along the frangible region. 


13. The closure strip of claim 12 wherein the filament is completely 
enclosed within a longitudinal rib integrally molded with and extending from the 
substrate between the band of loops and the band of fastener elements. 


15 14. The closure strip of claim 1 3 wherein the longitudinal rib 

enclosing the filament is disposed on the back face of the substrate. 

15. The closure strip of claim 1 further comprising a longitudinal rib 
integrally molded with and extending from the front face of the substrate between 
20 the band of loops and the band of fastener elements. 


16. The closure strip of claim 1 5 wherein the longitudinal rib is offset 
from the fold line. 
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1 7. The closure strip of claim 1 wherein the loop strip comprises a 
non-woven web of fibers. 


18. The closure strip of claim 1 7 wherein the web has a basis weight 
5 of less than about 4 ounces per square yard. 

19. The closure strip of claim 18 wherein the web has a basis weight 
of less than about 2 ounces per square yard. 

10 20. The closure strip of claim 1 7 wherein the non-woven web 

comprises a needled web in a stretched condition. 

21 . The closure strip of claim 1 wherein the loop strip has width 
defined between two longitudinal edges thereof, fibers of the loop strip being 
1 5 affixed to the substrate across said width. 


22. The closure strip of claim 21 wherein fibers of the loop strip are 
encapsulated by resin of the substrate across said width. 

20 23. The closure strip of claim 1 wherein the loop strip has a fiber 

density which is substantially constant across its width, and wherein the loop strip 
comprises discrete regions which are substantially more encapsulated by resin 
than other regions thereof. 
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24. The closure strip of claim 23 wherein said discrete regions are 
spaced apart longitudinally along the loop strip. 

5 25. The closure strip of claim 23 wherein said discrete regions extend 

lengthwise along the loop strip and are spaced apart widthwise. 

26. The closure strip of claim 23 wherein said discrete regions are 
arranged in a checkerboard pattern. 

10 

27. The closure strip of claim 1 wherein the loop, strip has two 
longitudinal edge regions and a center region between the edge regions, the edge 
regions being affixed to the substrate and the center region being substantially 
loose from the substrate. 

15 

28. The closure strip of claim 1 further comprising, between the 
substrate and the loop strip, a barrier layer of a different material than the 
substrate. 

20 29. The closure strip of claim 28 wherein the barrier layer comprises 

paper. 
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30. The closure strip of claim 28 wherein the barrier layer comprises 
polymer resin. 


3 1 . The closure strip of claim 1 wherein the substrate is formed of a 
5 polyethylene or of a material selected from the group consisting of 

polypropylene, polyester, nylon, copolymers of any of the foregoing, and 
compatible mixtures that include at least one of the foregoing. 


32. The closure strip of claim 1 further comprising an adhesive strip 
1 0 carried on the front face of the substrate between the band of fastener elements 

and the band of loops, the adhesive strip having an exposed surface arranged to 
contact the front face of the closure strip when the closure strip is folded to 
engage the loops with the fastener elements, to retain the closure strip in a folded 
state. 

15 

33. The closure strip of claim 1 further comprising: 

a first adhesive strip carried on the front face of the substrate on one side 
of the fold line; and 

a second adhesive strip carried on the front face of the substrate on the 
20 other side of the fold line; the first and second adhesive strips having exposed 
surfaces arranged to contact each other when the closure strip is folded to engage 
the loops with the fastener elements, to retain the closure strip in a folded state. 
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34. The closure strip of claim 1 further comprising a strip of peelable 
adhesive carried on the front face of the substrate for providing a peelable seal 
across the opening of an associated bag. 

5 35. The closure strip of claim 34 wherein the strip of peelable 

adhesive is disposed between a longitudinal edge of the closure strip and both of 
the bands of fastener elements and loops. 

36. The closure strip of claim 34 wherein the strip of peelable 
10 adhesive is disposed between the bands of fastener elements and loops. 

37. The closure strip of claim 1 further comprising a layer of paper 
permanently adhered to the substrate. 

1 5 38. The closure strip of claim 37 wherein the layer of paper is carried 

on the front face of the substrate, along a longitudinal edge region of the 
substrate. 


39. The closure strip of claim 37 wherein the substrate has a back face 
20 opposite the front face, the paper being carried on the back face. 

40. The closure strip of claim 37 wherein the layer of paper is 
disposed between a center region of the loop strip and the substrate. 
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41 . The closure strip of claim 1 further comprising 

a second array of loop-engageable fastener elements integrally molded 
with and extending from the back face of the substrate and forming a second 
5 band of fastener elements extending longitudinally along the length of the closure 
strip, for hanging an associated package for display. 

42. The closure strip of claim 41 further comprising a second loop 
strip carried on the back face of the substrate and forming a second discrete band 

1 0 of engageable loops spaced apart from the second band of fastener elements, for 
engaging the second band of fastener elements of another package. 

43. The closure strip of claim 1 further comprising a second loop strip 
carried on the back face of the substrate and forming a second discrete band of 

1 5 engageable loops extending along the length of the closure strip, for hanging an 
associated package for display. 

44. The closure strip of claim 1 wherein the substrate further defines 
multiple longitudinal rows of hump-shaped projections extending from its front 

20 face between the fold line and each of the bands of loops and fastener elements. 

45. A reclosable bag comprising: 

a bag body having two opposing side walls joined along three edges to 
form therebetween a pouch having an open end; and 
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a closure strip permanently attached to the two side walls of the bag body 
along the open end, the closure strip comprising 

a sheet-form resin substrate having a front face and a back face; 

an array of loop-engageable fastener elements integrally molded with and 
5 extending from the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip; 
and 

a loop strip carried on the front face of the substrate and forming a 
discrete band of engageable loops extending along the length of the closure strip 
1 0 and spaced apart from the band of fastener elements; 

the loop strip arranged to be engaged by the array of fastener elements to 
releasably retain the bag in a closed condition. 

46. The bag of claim 45 wherein the substrate is continuous and solid 
1 5 between the band of loops and the band of fastener elements and forms a seal to 

retain the bag in a sealed condition before the bag is opened. 

47. The bag of claim 45 wherein the substrate of the closure strip is 
permanently affixed to the side walls of the bag body with adhesive. 

20 

48. The bag of claim 45 wherein the substrate of the closure strip is 
welded to the side walls of the bag body. 
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49. The bag of claim 48 wherein the substrate of the closure strip and 
the side walls of the bag body are both formed of the same resin, such as a 
polyethylene or of a material selected from the group consisting of 
polypropylene, polyester, nylon and copolymers and compatible mixtures that 

5 include at least one of such resins. 

50. The bag of claim 45 wherein the substrate of the closure strip 
defines at least one frangible region extending longitudinally along the length of 
the closure strip between the band of loops and the band of fastener elements, for 

10 tearing the substrate between the loops and the fastener elements to open the bag. 

5 1 . The bag of claim 50 wherein the frangible region comprises at 
least one longitudinal groove extending along the substrate. 

15 52. The bag of claim 5 1 wherein the frangible region comprises a pair 

of spaced apart, longitudinal grooves, and a longitudinal rib integrally molded 
with and extending from the substrate between the pair of grooves. 

53. The bag of claim 50 wherein the frangible region comprises an 
20 embedded, longitudinally continuous filament adapted to be torn from the closure 
strip to tear the substrate along the frangible region. 


25 


54. The bag of claim 53 wherein the filament is fully enclosed within 
a longitudinal rib extending from the back face of the substrate of the closure 
strip and disposed inside the bag. 
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55. The bag of claim 53 wherein the filament has an end attached to a 
pull tab extending from one edge of the bag. 

5 56. The bag of claim 53 wherein the bag defines a slit through an edge 

region of the bag but not extending into the interior of the bag, the slit defining a 
graspable pull tab within said edge region and containing an end of the filament. 

57. The bag of claim 56 wherein the pull tab is defined between a pair 
10 of slits on either side of the filament and extending through an adjacent edge of 

the bag. 

58. The bag of claim 45 wherein the loop strip of the closure strip 
comprises a non-woven web of fibers having a basis weight of less than about 4 

1 5 ounces per square yard. 

59. The bag of claim 45 wherein the closure strip further comprises a 
strip of peelable adhesive carried on the front face of the substrate for providing a 
peelable seal across the opening of the bag. 

20 

60. The bag of claim 59 wherein the peelable seal is disposed inboard 
of the bands of loops and fastener elements. 
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61 . The bag of claim 59 wherein the peelable seal is disposed 
outboard of the bands of loops and fastener elements. 

62. The bag of claim 45 wherein the back face of the closure strip 

5 forms an outer surface of the bag, with the bands of loops and fastener elements 
carried on an inner surface of the bag. 

63. The bag of claim 62 wherein the closure strip further comprises 

a second array of loop-engageable fastener elements integrally molded 
1 0 with and extending from the back face of the substrate and forming a second 

band of fastener elements extending longitudinally along the outer surface of the 
bag, for hanging the bag for display. 

64. The bag of claim 63 wherein the closure strip further comprises a 
1 5 second loop strip carried on the back face of the substrate and forming a second 

discrete band of engageable loops extending along the outer surface of the bag, 
for hanging the bag for display. 

65. The bag of claim 45 wherein the front face of the closure strip 
20 forms an outer surface of the bag, with the bands of loops and fastener elements 

carried on said outer surface of the bag. 

66. The bag of claim 65 wherein both the band of loops and the band 
of fastener elements are disposed on a front side of the bag, such that the fastener 

25 elements engage the loops when an adjacent edge of the bag is folded over. 
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67. The bag of claim 66 wherein the substrate of the closure strip 
defines a frangible region between the bands of loops and fastener elements, the 
frangible region running along one side of the bag and configured to be torn to 

5 open the bag. 

68. The bag of claim 67 wherein the frangible region is configured to 
be torn by applying a transverse tensile load across the frangible region. 

10 69. The bag of claim 68 wherein the frangible region of the substrate 

is weaker with respect to a transverse tensile load than the side walls of the bag 
and the attachment between the side walls of the bag and the bag closure. 

70. The bag of claim 68 wherein the side wall forming the front side 
15 of the bag has an exposed tab for grasping and pulling the front side of the bag to 

tear the frangible region of the closure strip. 

71 . The bag of claim 70 wherein the tab extends across the front side 
of the bag. 

20 

72. The bag of claim 65 wherein the bands of loops and fastener 
elements are disposed on opposite sides of the bag, such that the fastener 
elements engage the loops when an adjacent edge of the bag, formed by a fold in 
the closure strip, is folded over twice. 
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73. The bag of claim 72 wherein, with the closure strip is folded over 
twice, adjacent layers of the substrate together form a barrier to fluids. 

5 74. The bag of claim 45 wherein the side walls of the bag are attached 

to the closure strip along the back face of the closure strip. 

75. The bag of claim 74 wherein one edge of the bag is formed by a 
fold along the substrate of the closure strip between the bands of loops and 

1 0 fastener elements. 

76. The bag of claim 74 wherein the substrate forms a fold between 
the bands of fastener elements and loops, with the fold of the substrate directed 
toward the interior of the bag. 

15 

77. The bag of claim 76 wherein the substrate is solid and continuous 
between the side walls of the bag, to form a seal across the bag opening until the 
bag is initially opened. 

20 78. The bag of claim 76 wherein the side walls of the bag are joined 

together outboard of the longitudinal edges of the closure strip to form a seal until 
the bag is initially opened. 
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79. The bag of claim 45 wherein at least one longitudinal edge of the 
closure strip is disposed inside the bag and unattached to the sides of the bag 
except at the edges of the bag. 

5 80. The bag of claim 45 wherein the substrate of the closure strip 

carries printed indicia thereon. 

81 . The bag of claim 45 wherein the substrate of the closure strip 
defines a hole forming a graspable handle for carrying the bag. 

10 

82. A continuous sheet-form product useful for forming bags, the 
product comprising 

a continuous sheet-form film; and 

a length of closure strip permanently bonded to the film, the closure strip 
1 5 comprising 

a sheet-form resin substrate having an exposed front face; 

a loop strip carried on the front face of the substrate and 
comprising a discrete band of hook-engageable loops extending along the length 
of the closure strip; and 

20 an array of loop-engageable fastener elements integrally molded 

with resin of the front face of the substrate and forming a discrete band of 
fastener elements extending longitudinally along the length of the closure strip 
and spaced apart from the band of loops. 
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83. The sheet- form product of claim 82 wherein the closure strip is 
continuous and extends along the film centerline. 

84. The sheet-form product of claim 82 wherein the closure strip is 
5 continuous and extends along one edge of the film. 

85. The sheet- form product of claim 82 wherein the closure strip 
extends transversely across the film. 

10 86. A continuous sheet-form product useful for forming bags, the 

product comprising 

a continuous sheet-form film; and 

multiple lengths of closure strip extending transversely across the film at 
spaced intervals and permanently bonded to the film, each length of closure strip 
1 5 comprising two overlapping substrates, each substrate bonded separately to the 
bag film on opposite sides of an associated frangible region of the film; 

a loop strip carried on the front face of the first substrate and 
comprising a discrete band of engageable loops extending along the length of the 
closure strip; and 

20 an array of loop-engageable fastener elements extending from the 

second substrate and forming a discrete band of fastener elements extending 
longitudinally along the length of the closure; 

the first and second substrates overlapped as bonded to the film such that 
the bands of loops and fastener elements overlap for engagement. 
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87. The continuous sheet-form product of claim 86 wherein the 
fastener elements are integrally molded with resin of the front face of the second 
substrate. 


88. A method of fabricating a closure strip, the method comprising: 

molding a continuous, sheet-form substrate having a band of fastener 
elements integrally molded with and extending from a front face of the substrate; 
and 

1 0 attaching a continuous strip of loop material to resin forming the front 

face of the substrate to form a discrete band of loops spaced apart from the band 
of fastener elements. 


89. The method of claim 88 wherein the step of molding includes 
1 5 forming the substrate to have a longitudinal frangible section arranged to be 

disposed between the band of loops and the band of fastener elements. 

90. The method of claim 89 wherein the frangible section of the 
substrate defines at least one longitudinally extending groove therein, the step of 

20 molding including forming the groove in the substrate as the substrate is formed. 


9 1 . The method of claim 90 wherein the groove is formed in the front 
face of the substrate. 
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92. The method of claim 90 wherein the frangible section defines a 
pair of longitudinally extending grooves in the substrate. 

93. The method of claim 92 wherein the step of molding further 

5 includes simultaneously forming a longitudinal rib extending from the substrate 
between the grooves. 

94. The method of claim 88 wherein the step of molding includes 
simultaneously forming a longitudinal rib extending from the substrate, the rib 

10 arranged to be disposed between the bands of fastener elements and loops. 

95. The method of claim 94 wherein the rib is molded to be closer to 
one than the other of the bands of fastener elements and loops. 

15 96. The method of claim 88 wherein the step of molding includes 

simultaneously embedding a longitudinally continuous filament in resin of the 
substrate. 

97. The method of claim 96 wherein the filament is completely 
20 enclosed by resin of a rib extending from one face of the substrate. 

98. The method of claim 88 wherein the strip of loop material 
comprises a non-woven web of entangled fibers forming the loops and having a 
basis weight of less than about 4 ounces per square yard. 
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99. The method of claim 88 wherein the step of attaching comprises 
encapsulating fibers of the strip of loop material in resin of the substrate across 
the width of the strip of loop material. 

5 

100. The method of claim 88 wherein the strip of loop material has a 
fiber density which is substantially constant across its width, and wherein the step 
of attaching comprises permanently bonding discrete regions of the strip of loop 
material to the substrate while leaving other regions of the strip of loop material 

10 in a less bonded condition. 


101. The method of claim 88 wherein the strip of loop material is 
permanently attached to the substrate after the substrate is molded. 

15 1 02. The method of claim 1 0 1 wherein the strip of loop material is 

attached to the substrate by heating the front face of the substrate and thereafter 
pressing the loop material against the front face of the substrate with the front 
face of the substrate at an elevated temperature. 


20 103. The method of claim 88 wherein the strip of loop material is 

permanently attached to the substrate as the substrate is molded. 


104. The method of claim 103 wherein the steps of molding and 
attaching include 
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88 

continuously feeding the strip of loop material through a nip defined 
between a rotating mold roll and a pressure roll, the rotating mold roll defining a 
multiplicity of cavities about its periphery for molding the fastener elements, 
while 

5 continuously introducing molten resin to the mold roll under conditions 

which cause the resin to fill the cavities and form the substrate, such that pressure 
in the nip bonds the strip of loop material to resin of the substrate. 

105. The method of claim 104 wherein the mold roll has two extending 
10 ridges that form a pair of grooves in the substrate. 

1 06. The method of claim 1 05 wherein the step of molding includes 
simultaneously forming a longitudinal rib extending from the substrate between 
the pair of grooves, the mold roll defining, between its two ridges, a channel for 

1 5 forming the longitudinal rib. 

1 07. The method of claim 1 03 wherein the steps of molding and 
attaching include 

continuously feeding the strip of loop material through a gap defined 
20 between a rotating mold roll and a stationary extrusion head, the rotating mold 

roll defining a multiplicity of cavities about its periphery for molding the fastener 
elements, while 


25 


continuously introducing molten resin to the gap under conditions which 
cause the resin to fill the cavities and form the substrate and to permanently 
adhere to the strip of loop material. 
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108. The method of claim 107 further comprising, while continuously 
feeding the strip of loop material through the gap, continuously feeding a strip of 
preformed material through the gap between the strip of loop material and the 

5 extrusion head, such that the preformed material inhibits the encapsulation of 
fibers of the strip of loop material in predetermined regions and the preformed 
material is incorporated into the closure strip. 

109. The method of claim 108 wherein the preformed material is 
10 selected from the group consisting of paper, fabric and plastic film. 

110. The method of claim 1 08 wherein the preformed material defines 
perforations extending through its thickness. 

15 111. The method of claim 1 03 wherein the steps of molding and 

attaching include 

continuously feeding the strip of loop material through a nip defined 
adjacent the periphery of a rotating mold roll, the mold roll comprising at least 
one staking ring having a contoured outer edge and arranged to hold a 
20 predetermined region of the strip of loop material against the resin under pressure 
in the gap. 

1 12. The method of claim 1 1 1 wherein the outer edge of the staking 
ring comprises protrusions spaced about its periphery, the protrusions 
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corresponding to discrete regions of relatively greater encapsulation of the strip 
of loop material. 


113. The method of claim 1 1 1 wherein the mold roll comprises 
5 multiple staking rings arranged to produce a predetermined bonding pattern 
across the strip of loop material. 


1 14. A method of fabricating reclosable bags, the method comprising 

providing a continuous length of sheet-form bag wall material; 

1 0 providing a continuous closure strip comprising 

a sheet-form resin substrate having a front face; 

a loop strip carried on the front face of the substrate and forming a 
discrete band of engageable loops along the length of the closure strip; and 

an array of loop-engageable fastener elements integrally molded 
1 5 with the front face of the substrate and forming a discrete band of fastener 

elements extending longitudinally along the length of the closure strip and spaced 
apart from the band of loops; 

permanently attaching the closure strip along the sheet-form bag wall 
material to form a continuous length of preform bag material; and 

20 forming individual bags from the preform bag material. 


115. The method of claim 1 14 wherein the step of attaching produces a 
preform tube of bag material, and wherein the steps of attaching and forming are 
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performed simultaneously in a vertical form and fill process, with the individual 
bags containing a predetermined quantity of material to be stored in the bags. 

1 1 6. The method of claim 1 1 5 wherein the closure strip is attached to 

5 longitudinal edges of the sheet-form plastic to form a fin seal of the preform tube. 

117. The method of claim 1 1 6 wherein the closure strip is folded to 
form a fold extending outward, away from the preform tube. 

10 118. The method of claim 1 1 7 wherein the fold defines a distal edge of 

the fin seal 

119. The method of claim 1 15 wherein the closure strip is folded to 
form a fold extending inward, toward the preform tube. 

15 

120. The method of claim 1 14 wherein the step of attaching produces 
a preform tube of bag material, and wherein the steps of attaching and forming 
are performed simultaneously in a horizontal form and fill process, with the 
individual bags formed about associated packages of material. 

20 

121. The method of claim 120 wherein longitudinal edges of the bag 
side wall material are brought together to form a fin seal with the closure strip 
folded longitudinally and disposed within the fin seal. 
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122. The method of claim 120 wherein longitudinal edges of the bag 
side wall material are brought together in a fin seal with the closure strip folded 
longitudinally about and attached to the longitudinal edges of the bag side wall 
5 material. 


123. The method of claim 1 14 wherein the step of attaching includes 
folding the closure strip along its length to engage the bands of loops and fastener 
elements in an engagement zone, the loops and fastener elements holding their 

10 underlying regions of the substrate in spaced apart relation. 

1 24. The method of claim 1 23 wherein the step of attaching further 
includes welding the bag side wall material to the back face of the substrate, the 
engagement zone providing a heat barrier to inhibit permanently welding the 

1 5 substrate together in its folded condition. 

125. The method of claim 1 14 wherein the step of forming comprises 
folding the preform bag material along its centerline; and then forming transverse 
seals spaced along the preform bag material at bag length intervals to form a 

20 chain of open-ended bags. 

126. The method of claim 125 wherein the closure strip is attached 
along the bag side wall material between longitudinal edges of said material, the 
preform bag material being subsequently folded at the closure strip to engage the 

25 bands of loops and fastener elements. 
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127. The method of claim 125 wherein the step of attaching comprises 
individually folding the bag side wall material and the closure strip; and 

then 

5 joining the folded wall material and closure strip along their longitudinal 

edges to form a continuous tube of preform bag material. 

128. The method of claim 127 wherein the step of forming comprises 
creating transverse seals across the tube of preform bag material to form a series 
of discrete, empty bags. 

129. The method of claim 1 14 wherein the bag side wall material is 
provided as two separate material sheets, the step of attaching comprising 
attaching the closure strip to one longitudinal edges of each sheet, such that the 
preform bag material comprises the two material sheets joined at the closure strip, 
the step of forming individual bags comprising forming transverse seals across 
the preform bag material and joining the other longitudinal edges of the sheets of 
material to form a series of sealed bags. 


10 


15 


20 130. The method of claim 1 1 4 wherein the closure strip contains an 

embedded pull cord, the step of forming including forming a graspable pull tab 
extending from an edge of each bag, the pull tab containing an end of the pull 
cord. 
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131. The method of claim 1 30 wherein the graspable pull tab is formed 
by slitting each bag in a side seal area thereof 

1 32. The method of claim 1 3 1 wherein the slitting cuts through the pull 
5 cord bu t does not extend into the interior of the bag. 

133. The method of claim 131 wherein the slitting forms two slits 
extending from an adjacent edge of the bag to the filament. 

10 1 34. A method of fabricating reclosable bags in a vertical form and fill 

process, the method comprising 

unrolling a continuous length of sheet-form bag film and directing the 
unrolled film over a forming head, advancing the bag film one bag length 
between pauses; 

1 5 during each pause, attaching a length of closure strip across the unrolled 

bag film upstream of the forming head, each length of closure strip comprising 

a sheet-form resin substrate having a front face; 

a loop strip carried on the front face of the substrate and forming a 
discrete band of engageable loops along the length of the closure strip; and 

20 an array of loop-engageable fastener elements integrally molded 

with the front face of the substrate and forming a discrete band of fastener 
elements extending longitudinally along the length of the closure strip and spaced 
apart from the band of loops; and 
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forming individual bags from the bag film, each bag having an associated 
length of closure strip. 

135. A method of fabricating a closure strip, the method comprising: 

5 molding a continuous, sheet-form substrate having a band of fastener 

elements integrally molded with and extending from a front face of the substrate; 
and 

attaching a continuous strip of loop material to resin forming the front 
face of the substrate to form a discrete band of loops spaced apart from the band 
1 0 of fastener elements. 

136. A method of forming a bag or package of disposable flexible 
packaging film or sheet having a surface of predetermined thermoplastic 
composition, the method comprising: 

1 5 providing inter-engageable closure strip portions which are either separate 

strips or strip portions of a common member, at least a first of the closure strip 
portions providing an array of discrete fastener elements such as hook elements 
having crooks or hook elements of mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 

20 substrate, the other of the strip portions providing an array of hook-engageable 
elements such as loops or fibers, or elements self-engageable with fastener 
elements of the first strip portion, the elements of the strip portions capable of 
forming a releasable closure, each of the strip portions having a backing surface 
comprised substantially of said predetermined thermoplastic composition of 

25 which the surface of the film is formed; and 
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joining the backing substrates of said strip portions to respective portions 
of the surface of said plastic film or sheet by welding. 


137. The method of claim 136 wherein, during welding, the fastener 
5 elements of the respective strip portions are interengaged and the backings of the 
strip portions are simultaneously joined to respective portions of the sheet or film 
by application of energy to the respective sheet or film portions, insulating air 
pockets provided in the space created by the interengaged elements serving to 
limit thermal transfer and unwanted adhesion or bonding of the closure strip 
10 portions to each other. 


138. A method of applying a reclosable fastener to sheet or film, the 
method comprising: 

providing inter-engageable closure strip portions which are either separate 
1 5 strips or strip portions of a common member, at least a first of the closure strip 
portions providing an array of discrete fastener elements such as hook elements 
having crooks or hook elements of mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 
substrate, the other of the strip portions providing an array of hook-engageable 
20 elements such as loops or fibers, or elements self-engageable with fastener 

elements of the first strip portion, the elements of the strip portions capable of 
forming a releasable closure, and 

joining the backing substrate of said strip portions to respective portions 
of the surface of said film or sheet with application of energy, such as heat, 
25 acoustic or radio-frequency energy, to produce, for example welding or adhesive 
bonding, wherein, during the joining, the fastener elements of the respective strip 
portions are interengaged and the backing substrates of the strip portions are 


97 

simultaneously joined to respective portions of the sheet or film with application 
of energy to the respective sheet or film portions, insulating air pockets provided 
in the space created by the interengaged elements serving to limit thermal transfer 
and unwanted adhesion or bonding of the closure strip portions to each other. 

139. A method of applying a recloseable fastener to sheet or film, the 
method comprising: 

providing inter-engageable closure strip portions which are either separate 
strips or strip portions of a common member, at least a first of the closure strip 
portions providing an array of discrete fastener elements such as hook elements 
having crooks or hook elements of mushroom form, the fastener elements having 
stems integrally molded with and extending from a thermoplastic backing 
substrate, the other of the strip portions providing an array of hook-engageable 
elements such as loops or fibers, or elements self-engageable with fastener 
elements of the first strip portion, the elements of the strip portions capable of 
forming a releasable closure, and 

joining the backing substrate of said strip portions to respective portions 
of the surface of said film or sheet with application of energy, such as heat, 
acoustic or radio-frequency energy, to produce, for example welding or adhesive 
bonding, wherein, during the joining, the fastener elements of the respective strip 
portions are interengaged and the backing substrate of the strip portions are 
simultaneously joined to respective portions of the sheet or film with application 
of energy to the respective sheet or film portions, and 

cooperating parts of the releasable closure being of material that is 
incompatible or of significantly different melting temperature such that, under 
conditions of joining, the interengaged elements do not tend to adhere to each 
other or detrimentally deform. 
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140. The method of any one of claims 136 through 139 wherein bases 
of loops or fibers of the second strip portion are encapsulated by and secured by 
thermoplastic resin of the backing substrate of the respective closure strip 

5 portion, the loops or fibers being comprised of resin, such as polyester, that is 
incompatible with or has a higher melt temperature than the resin, such as 
polyolefin, of the respective backing substrate, and/or of components of the 
opposed first strip portion, such that, under conditions of joining, the dissimilarity 
of the material of the loops or fibers serves to prevent detrimental change to the 

10 loops or fibers or detrimental adhesion or bonding of the loops or fibers to the 
first closure strip portion, preferably, the mass of the hook elements of the first 
portion being substantially greater than that of the loop elements, the thermal 
mass of the hook elements being sufficient to prevent undue distortion of the 
hooks during the joining action. 

15 

141 . The method of any one of claims 136 through 140 performed 
during vertical form and fill packaging. 

142. The method of any one of claims 136 through 140 performed 
20 during horizontal form and fill packaging. 

143; The method of any one of claims 136 through 140 performed 
during pouch making. 

25 144. The method of any of the claim 136 through 143 in which the 

surface of the sheet to which the backing 
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